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YOBK. 

, Elector of 
Saxony, was of a scienti- 
fic turn of mind. He loved 
Science, however, not for 
its own sake but for his 
own : in other words, for 
what he could make out 
of it. Consequently, when 
the staid citizens of Ber- 
lin drove from their city 
an unfortunate apotheca- 
ry's assistant, whose mys- 
terious operations with 
retort and crucible sa- 
vored of the black art,he 



was remarkably heavy, an annoyance, in fact, which inter- 
fered with his cogitations over his pet problem. So he re- 
moved the covering and, at the same time, whitened his fin- 
gers with the powder. He looked at the stuff for an instant, 
noticed its greasy feeling, and then the thought flashed 
through his mind : " Why not try this for porcelain '!" The 
next paste tha*. entered his kiln contained the ingredient, 
and that paste emerged white porcelain. The riddle was 
solved. 

At once every workman was sworn to secrecy under penal- 
ty of death. " Oeheim bis ins Grab " (be secret to the grave) 
a))peared in large letters on the wall of every work room. 
Even the Elector took the oath, which the laborers repeated 
monthly, and the factory at Meissen became a fortress fully 
garrisoned and armed. This was in 1715. One man, how- 
ever, escaped to Vienna, and betrayed the secret. At once 



received the outcast with open arms, and shut 
him up in a laboratory with instructions to fill up 
the somewhat depleted electoral coffers with gold 
produced by the aid of the philosopher's stone, at 
his earliest possible convenience. John Frederic 
Bottcher, for that was the exile's name, had 
learned by experience the futility of such specu- 
lations; but, in obedience to the sovereign com- 
mand, he undertook it, and began operations by 
making some new crucibles from the clay near- 
est at hand, ^^'hen these vfssels were fired, to 
his astonishment he recognized in them the ap- 
pearance of oriental porcelain, and lost no time 
in communicating his discoveries to his patron. 
That business-like individual, promptly apprecia- 
ting the fact that tliere was more gold to be made 
in selling the ware than in hunting the marvel- 
ous stone, at once locked up Herr Bottcher and 
his secret in the strong fortress of Albrechts- 
burg, and then and there embarked in the pot- 
tery trade. Now, like every other inventor, be- 





exceeding the actual weights of the articles in gold. We 
eliminate a century's labor abroad, then, to come at once to 
the introduction of tlie manufacture into t!iis country sixty- 
five j'ears ago, when we fmd tlu' first record of a company 
being chartered to manufacture the material from kaolin 
found in Vermont. Later still, in 1819, Dr. H. Mead began 
porcelain manufacture in New York, and in 1827 William 
Ellis Tucker had established a porcelain factory in Philadel- 
phia; while another of considerable extent, employing one 
hundred persons, had sprung up in Jersey city. Since then 
the manufacture has been continued, and at the present time 
the porcelain produced in the neighborhood of this city is, in 
many respects, equal to the best imported ware. 

We now proceed to describe the processes as carried out 
in one of the oldest and largest establishments in the United 
States, premising, however, with a few words as to 

THE M.\TERIAL OF WHICH PORCELAIN IS MADE. 

Porcelain clay or kaolin (the word is derived 
from the name of a mountain in China where 
the substance abounds) is a silicate of alumina, 
and has an average composition of 47 per cent 
silica, 40 of alumina, and 13 of water. It comes 
from granite rock which, by natural causes, is 
decomposed, so that the felspar and quartz are 
separated. The potash extracted from the fel- 
spar leaves the kaolin in a soft unctuous con- 
dition, white and opaque, and with a character- 
istic odor when breathed upon. In this condi- 
tion, it is exported hither from certain districts of 
England, and is combined in suitable propor- 
tions with felspar and quartz. It is unfortu- 
nate for the industry here that the necessity ex- 
ists of obtaining the ingredient from foreign 
sources, as there is no reasonable doubt but that 
ample beds of the material exist within our own 
borders, which careful search and careful de- 
velopment might soon render available. 

THE F.\CTORY 

which we recently visited is located in Green- 
point, Long Island, oppo- 




city, is known 
Union Porcelain 
and is owned by 
T. C. Smith & 



Fig. 



Fig. 3.-THE MAGNETS. 

fore or since, Bottcher was dissatisfied. He 
could produce red and white stoneware of 
great fineness, resembling porcelain, but true 
porcelain baffled his efforts, and such porce- 
lain, he argued, he must produce or remain 
unhappy. 

Meanwhile there lived in the neighborhood 
an ironmaster named Schnorr. Schnorr's 
horse one day, while his master was on his 
back, came to a standstill with all four feet 
stuck in the mud, causing Schnorr to dis- 
mount and, doubtlei-s with sundry hearty 
Teutonic objurgations, to extricate him. 
Schnorr was not so angry, however, as to 
prevent his noticing that the mud was pure 
white, although astonishingly sticky, and it 
occurred to him that, if he could make the 
material into a powder, there was the stuff 
for the wigs of the gentry and, at the same 
time, the basis of a fortune for him. This 
idea he put in practice ; the powder sold well, 
and in the course of time fell into the hands 
of Bottcher's valet, and thence upon the 
head of Bottcher himself. Bottcher one day, 
after an application of the substance, discovered that his wig 



Fig.l.-MOLDING THE WARE. 





Fig. 4.— PRESSING THE WATER FROM THE SLIP. 



Fig. 2,-PRESSING AND TURNING SMALL WARE 

other factories sprung up, and their numbers extended 
throughout German Europe. France looked on with undis- 
guised jealousy, and set herchemists hard at work. It was 
reserved for a woman to do that in which the wise men 
failed. The wife of a surgeon, living near Limoges, ran 
short of soap for her week's washing. She was too poor to 
buy more, and hence attempted to use a white unctuous earth 
found in a ravine hard by. Her husband showed the strange 
clay to the village apothecary, and he in turn told the che- 
mists, who recognized in it the kaolin of which they were in 
search. Thus sprang up the great factory at Limoges, and 
then that of Sevres, both famous to this day. 

To trace the course of the porcelain industry for the last 
hundred years would cause us far to transcend our present 
limits. Suffice it to say that it is now one of the first in the 
world, and that the earlier products have been made the sub- 
jects of manias which have run their value up to sums far 



site this 
as the 
Works, 
Messrs. 
Sons. 

MIXING THE SLIP. 

After the kaolin has 
been combined, as above 
noted, with felspar and 
quartz, it is thrown into a huge vat, and there 
mingled with water to the consistence of a 
thin paste. This operation we found in pro- 
cess in a lofty lower story. Inside the vat a 
vertical shaft, supporting a number of radial 
arms, kept the slip, as it is technically termed, 
in a state of constant agitation, as the liquid 
slowly escaped from an orilice beneath into a 
sieve held by a workman there stationed. The 
sieve was constantly shaken, and the slip con- 
tinued its sluggish course down a short chan- 
nel and between two sets of horseshoe mag- 
nets, some horizontal, others perpendicular. 
The object of these, we were told, is to re- 
move every fine particle of iron which the 
mixture may contain, for, as we afterwards 
saw, each speck of the metal, however mi- 
nute, appears as a black spot on the snowy 
surface of the finished china. From the mag- 
nets (Fig. 3) the liquid ran into a second sieve 
held by the same man, faucets suitably loca- 
ted enabling him to check the flow at plea- 
sure, and thence into a second vat located on 
a lower level, where similar apparatus to that 
already noted kept it stirred. With the ini- 
tial letter which heads this article, there is a small drawing 
which shows the arrangement of the vats, after escaping 




Fig. 6.-THE SEGGARS. 
from the last of which the slip is led into storage bins or 
tanks. The next operation is 
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SQUEEZING THE WATER TKOM THE SLIP, 

and to this end the paste is pumped from the bins and into 
a peculiar press which is represented in Fig. 4. This may 
l)e compared to a series of heavy wooden trays set up on end 
and held together by strong iron bands. Between each pair 
of trays is a cloth bag, and with each bag a supply pipe com- 
municates. A powerful force pump drives the slip into the 
bags under a heavy pressure, and an ingenious valve, which 
may be weighted as required, regulates the backward tend- 
ing force, and by lifting at the proper time prevents the 
bursting of the bags. The result is that a large quantiiy of 
water is expelled, and the material emerges a heavy dough. 
This is worked and kept for some time before using as 
ageing is said to improve it. The Chinese, by the way, 
have a tradition that the material for their old porcelain was 
stored away for a hundred years before use. The French 
missionaries, translating the words " for a hundred years " 
into their own language, " jiour cent annPes" afterwards 
corrupted the latter phrase into the word " porcelain." 

Passing from the press room to another apartment, we 
were shown an immense heap of smashed crockery. All this, 
we were told, is utilized, and in fact made over again. The 
fragments are ground to a coarse powder under two huge 
revolving burr stones, each weighing some two tuns. This 
powder is again ground in an ordinary mill, and in its fine 
state, is mixed with water to go through the regular process. 
The operation of 

1I.\KING SEOdARS 

ni!xt claim(!d our attention. A ' ' seggar " (Fig. 0) is a tray of 
common baked Jersey red mud. It has no cover, and its 
depth varies according to the piece of ware it is to contain, 
during the baking of the same in the kiln. The clay is mixed 
to a thick plastic mass in a puijmill and subsequently pressed 
in molds to an}' desired form. Baking follows, and the fin- 
ished seggar emerges looking like a piece of coarse red 
earthenware. 

Leaving the lower stories, we ascended through large bril- 
liantly lighted rooms and past tier on tier of crockery in all 
stages of manufacture. Scrupulous cleanliness pervaded 
everywhere, and, save the slight whizzing sound of machinery 
no noise was heard. The workmen — and, very singular to 
add, girls too — labored silently, obeying the placards com 
manding stillness, which, appearing on the walls, reminded 
ns of the stern warning in the old German workshop a cen- 
tuty ago. 

MOLDING THE WARE. 

"The potter's lathe," said our guide, "is obsolete here. 
We abolished that antique apparatus long since ;" and lead- 
ing us to a long table, he showed us a row of men, each one 
stationed before a horizontal revolving disk (Fig. 1). This, 
by a mere pressure of the knee on a lever, which threw 
friction gearing into operation, could be set spinning around. 
Beside f ach man was what appeared to be a number of short 
tubes (Fig. 5), irregularly shaped and made of the clay dough. 
The disk or rotating head being at rest, the workman placed 
thereon a mold, the interior of which was of the exact form 
of the exterior of a bowl. Into this he inserted one of his 
dough tubes, and set the disk in motion, pressing the plastic 
mass with his fingers, at the same time, out against the 
side of the cavity. Then he brought down into the latter a 
counterpoised metal blade, as shown in Fig. 1, which was so 
adjusted and shaped as to remove exactly enough material 
to leave the bowl of the requisite thickness, and at the same 
time to form its interior. The article, we were told, is 
subsequently put aside to dry, and, thus completed, is re- 
moved from the mold and is ready for baking. 

There are very many objects which do not require the use 
of the revolving head, and are simply pressed into molds, 
some by machinery, others by hand alone. The machine 
used for door knobs, for example, is simply a screw press 
which forces the clay in the condition of moist powder into a 
properly shaped die. The knob, however, on emerging, is 
not everywhere round, and is therefore placed on a horizon- 
tal revolving spindle and turned. These operations on the 
knob are shown in Fig. 2. China heads for nails, casters, 
speaking tube mouths, and an immense variety of other por- 
celain goods for the hardware trade are made in similar 
manner. 

( To Tie concluded in o iir next.) 
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A New White Pigment. 

A Mr. Orr, of Glasgow, has recently taken out a patent for 
a white pigment, whicli he has endeavored to obtain by for. 
ming a compound of zinc and barium. For this purpose he 
takes crude barium sulphide, and lixiviates it. The superna 
tant liquid is then drawn off, and divided into two or more 
equal portions. To one, an equivalent of zinc chloride is ad- 
ded, and to this again zinc sulphate is added, and afterwards 
another portion of barium sulphide, the result being an inti- 
mate mixture of 1 equivalent barium sulphate and 2 of zinc 
sulphide. The precipitates, composed of zinc and barium, are 
collected and pressed to expedite drying, after which they are 
placed in retorts and brought to a red heat. While still hot, 
they are drawn into water, preferably cold, which, it seems, 
has the effect of increasing their density and imparting body 
to the paint to be made from them. They are subsequently 
washed and ground in water to a fine powder, or they may be 
first dried and then ground. The inventor states that, by in- 
creasing the number of additions of zinc sulphate, the quality 
may be varied. The pigment thus prepared is to be used in 
the ordinary way ; and if it does but possess the covering pow 
er of white lead, and can be sold as cheaply, it will be un- 
doubtedly a useful product, for zinc white retains its color bet- 
than any other white pigment in ordinary use. 
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CROSSING THE BOUNDAEY OF THE EXPERIMENTAL 
EVIDENCE. 

It is amusing to see ho .v zealously the non-scientific world 
insists on the restriction of Science to verified fact, especially 
when we remember that the sole basis on which its opposi- 
tion to Science rests is a stupendpus hypothesis, not only 
unverified, but confessedly beyond the reach of human verifi- 
cation, the hypothesis of Divine revelation — something su- 
pernatural, superhuman, miraculous. 

Professor Tyndall speaks of crossing the boundary of the 
experimental evidence in pursuii of an explanation of visible 
phenomena, and straightway a great cry is raised that he is 
no true friend of Science, or, at best, that he has been be- 
trayed into a false and " unscientific " step in the heat of or- 
atory and by the sympathies of his audience. The speaker 
disclaims any audi apology, assuring his volunteer defend- 
ers that lie said nothing in heat or haste; that he crossed the 
boundary deliberately, and said just what he meant to say. 
The reply all but breaks the h3ari of these would-be 
guardians of the integrity of Science. The admission of im- 
prudence and haste would have simply damaged Professor 
Tyndall's reputation as a scientist. The avowal of deliber- 
ate intention, they fear, will utterly destroy the claims of 
Science in popular estimation ! If years of scientific training 
and investigation, they say, can produce no better result than 
to make a professor of Science carry his scientific teachings 
straight to conclusions in the regions of the absolutely un- 
knowable, what becomes of the boasted virtues of the scien- 
tific habii and its supposed effects upon the human judg- 
ment and intelligence 1 

A sufficient reply to this objection would be that one of the 
chief virtues of a scientific training is, not to keep the mind's 
action wholly within the bounds of experimental evidence, 
for that would block all progress, but to enable it to cross 
that boundary when occasion demands, properly restrained 
by a knowledge of what is known and a conviction that what 
is unknown is certain — so far as experience goes — to be in 
harmony with the known. For this reason the hypotheses 
of a true scientist are to those of the unscientific or anti-sci- 
entific as the speculations of a wise man are to those of a 
theologian. In the one case the hypothesis, unverifiable 
though it be, has a basis in reason and reality; in the other 



it is very apt to fly in the face of fact, and .set faith abov« 
reason. He would be a curious disciple of Science who 
should say ; " I cannot understand, therefore I believe!" 

Fortunately the anti-scientist cannot be unreasonable in all 
things. In the common affairs of life his mind works like 
other men's. It is only when his religious fjrejudiccs are in- 
volved that he kicks at the scientific method. Thus if he 
should find on his doorstep some nnrning an infant, with no 
discoverable clue to its origin, he would be as ready as Dar- 
win himself to pronounce it a human child, born of human 
parents in the ordinary way, and 2'laced there by human 
hands, though, under the circumstances, not one of these as- 
sumptions would be other than an unverifiable hypothesis. 

In no case could we think of a true scientist as deciding 
otherwise. It is quite possible, however, to suppose that an 
ecclesiastic might hold a different opinion. " What has hap- 
pened may happen." If one child, as he devoutly believes, 
came into the world without a human father, it is possible 
that this might have had a similar origin. Still more, if his 
church decreed it, he could not deny that the child was, like 
the progenitors of the human race, according to his theory, a 
direct product of creative power, with no parent but the Al 
mighty. Under the supposed circumstances, this would be 
no less possible of verification than the scientibt's hypothesis 
of human parentage ; the two differ simply in the fact that 
the one has all the verifiable facts we have to support it, 
while the other has all known facts against it. The great 
virtue of Science training is to keep men from such unsup 
ported vagaries, not to chain them down to demonstra])le 
fact. 

In his late review of Ilaeckel's " Anthropoginie," Profes- 
sor Huxley touches this point in defense of the hypothesis 
of development as applied to living creatures, man included, 
and shows how few scientific problems, even those which 
have been and are being most successfully solved, have been 
or can be approached in any other way than by speculation.s 
passing the bounds of positively verifiable fact. " Our views 
respecting the nature of the planets, of the sun, and stars 
are speculations which are not and cannot be directly veri- 
fied ; that great instrument of research, the atomic hypothe- 
sis, is a speculation which cannot be directly verified ; the 
statement that an extinct animal, of which we know only the 
skeleton, and never can know any more, had a heart and 
lungs, and gave birth to young which were developed in 
such and such a fashion, may be one which admits of no 
reasonable doubt, but it is an unverifiable hypothesis. 1 
may be as sure as I can be of anything that I had a thought 
yesterday morning which I took care neither to utter nor to 
write down, but my conviction is an unverifiable hypothesis. 
So that unverified and even unverifiable hypothesis may be 
great aids to the progress of knowledge — may have a right 
to be believed with a high degree of assurance. And there- 
fore, if it is to be admitted that the evojution hypothesis is, 
in a great measure, beyond the reach of verification , it by no 
means follows that it is not true, still less that it is not of 
the utmost vp'ue and importance." 

The like is true of other current hypotheses in Science, 
They may or may not be ultimately demonstrated ; many of 
them may be, and in all probability will be, supplanted in 
time by new hypotheses having a wider basis in verified 
fact ; nevertheless, they are to be accepted provisionally, as 
giving the best e>L,, session and interpretation of phenomena 
as we know them, and used as " instruments of research" 
until something better is found. If clie world of thought 
bad waited for absolute truth before going ahead, it would 
never have got even so far as the crude hypothesis of the 
books of Genesis. To wail is to go to waste. As Professor 
Huxley has well said ; " Active error may advance knowledge 
in its efforts to establish itself; and nothing is more remark- 
able than the number of great things, from the discovery of 
America to that of the antiquity of man, which have been 
brought about by the attempt to establish erroneous views. 
But sitting still and being afraid to stir, for fear of making 
mistakes, is certain to end in ruin, in Scienc3 as in practical 
life." 



EOBEION EXHIBITORS AT THE CENTENNIAL. 

So far from there being a prospective lack of foreign exhib- 
itors at the Centennial, it now appears that so many desire to 
avail themselves of the advantages offered that it will be im- 
possible to accommodate all in the spaces allotted. The com- 
missioners of several nations have already made requisition 
for greater areas than have been set aside for their respec- 
tive countries, and applications, they state, are being constantly 
ie;;eived. The German Empire, it is said, will make by far 
the finest display, both in kind and extent; Austria will fol- 
low closely, and her products, comprising the exquisite ar- 
ticles of nertu, from Vienna,Moravian cloths, Bohemian glass, 
and Styrian and Carinthian iron, will together constitute an 
exliibit of great industrial interest. The marked eagerness 
with which each nation desires to secure prominent repre- 
sentation is noticeable on the part of the small countries, 
some of which have been assigned in couples to certain 
spaces. Thus, Holland objects to being assigned floor space 
conjointly with Denmark, and asserts through her commis- 
sioner that she can fill every inch of the space alio wed, alone. 
Hungary will probably insist on a separate department, and 
refuse to be overshadowed by the Austrian display. Norway 
declines to be joined with Sweden, and both Scandinavian 
countries assure very interesting exhibits of iron, furs, and 
matches. Denmark offers a good display of Copenhagen 
manufactures, besides collections illustrating the manners, 
customs, and industries of Greenland and Iceland. 

France will also crowd her space with silks, velvets, lace, 
jewelry, and the thousand productions in which her artisans 
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are unrivaled. It is said that the French display will be the 
best organized and regulated in the Exposition. Italy has 
not yet appointed a commission, but it is understood that 
she will shortly do so. Her exhibit will be principally mo- 
saics, cameos, corals, statuary, Venetian glass,Genoese silk, 
and other specimens of industrial art. Fine displays from 
Greece and Portugal are expected, and Switzerland has 
promised a complete exhibit of her watches, mathematical 
instruments, lace, and wood carvings. 

Russia is holding off, and as yet her government has made 
no overtures toward participation. It is rumored that this 
position will be maintained, and that the country will be 
represented solely by voluntary contributions sent by indi- 
viduals. 

England and all her colonies are manifesting a largely in- 
creased interest in the enterprise, and leading manufacturers 
are well advanced in extended preparations. The Canadian 
government has appropriated $250,000 to pay expenses of 
the Dominion commission, and British India, Australia, New 
Zealand, and the Cape of Good Hope have promised full dis- 
plays. All of the South American countries have applied for 
space, and the commissions of several are already organized. 
Brazil and Chili will take the lead in point of extent of ex- 
hibits, but from all contributions are expected, far larger 
than those sent by them to previous \\''orld's Fairs. Mexico, 
the Central American States, and Hawaii are likewise pre 
paring. In the East, from Egypt and Japan magnificent 
displays have been promised ; Turkey, Persia, Siam, and 
China are as yet unheard from. 

Altogether, the prospects are that the Centennial will oui- 
shine all previous expositions in the completeness of the ex- 
hibits which each country will furnish. This is well evi- 
denced by the ready response which all have made to the in- 
vitations sent them to participate, and the celerity with 
which they appointed commissions and set about the neces- 
sary preparations. The combined foreign exhibits will oc- 
cupy 340,432 square feet out of the 485,000 feet available. 
The United States has 123,160 square feet, and there is C' n 
area of 31,408 square feet reserved for contingencies. 



blems and bas reliefs of events in American history, which 
when complete will, we think, compare favorably with some 
of the finest vases and other evidences of skill produced by 
European factories. 



AUEBICAN POBCELAIN. 

We commence on the front page of this issue an elaborate 
illustrated article detailing all the various processes of the 
manufacture of porcelain as practised in this country. There 
is no question but that this industry has become a very im- 
portant American manufacturing interest, and one which, be- 
fore many years, will enter into sharp rivalry with the work 
of European producers. It holds the unfortunate position 
now, however, of being practically unrecognized. That is 
to say, the popular prejudice is so strong in favor of foreign 
goods that American wares have to be and are largely sold 
as French or English products in order to induce people to 
buy them. This is alike destitute of sense or justice. The 
fact remains that porcelain from our own factories is bought 
and liked, and therefore no valid reason exists why it should 
not be put on the market for what it is. We are gratified to 
notice that a meeting of the pottery trade, held in Philadel- 
phia a month or two ago, recognized this very plainly, and 
the convention voted, among other resolutions, to the effect 
" that we have sufficient talent in this country to originate 
new designs, more elegant and suitable to the wants of the 
American people, and that such procedure on our part will 
the sooner enable us to give our products the stamp of a na- 
tional product and a distinct character." 

We also wish to direct especial attention to the fact that 
we import kaolin from England, and that none, as we are in- 
formed, has as yet been discovered in this country suitable 
for the finer porcelain. There are beds, we believe, in Brandon, 
Vt., but the clay is put to base uses in adulterating paper, 
paint, and other products. We have no record of its being 
tested for porcelain. There is a tariff of $5 a tun on the im- 
ported material, from which our citizens reap no benefits, 
and which offers a further incentive to discover the kaolin. 
It seems to us that, unless some effort in this direction shortly 
appears, it would be good policy to encourage the industry 
by remitting the tariff altogether, and entering the kaolin 
free as a raw material. 

In our inspection of the machinery, at the establishment 
described, we were impressed with its simplicity and effi- 
ciency everywhere except in one particular. That was in 
the means used for making the small articles, such as nail 
heads, castors, and other hardware trimmings, of which the 
factor}' produces an enormous quantity. The reader will 
find the apparatus illustrated in Fig. on page and it 
will be perceived to consist merely of a screw press, which 
for:esthe damp powder into a die, the latter being removed 
by hand and filled for each article. There is very clearly 
work for an inventor here ; and it seems to us that a little 
ingenuity could speedily contrive an apparatus which would 
fill the die,hold it in place,and run down the screw, automati- 
cally. Now it requires one workman to each machine. With 
suitable apparatus, one man ought to control half a dozen if 
not more, and produce the articles far more quickly as well 
■as of more uniform shape. 

'SVe notice that the Potters' Association offer three prizes of 
'one hundred, fifty, and twenty-five dollars respectively, for 
the handsomest design of pottery ware to be exhibited at 
the Centennial. If we may judge from the efforts being 
made at the factory visited by us, our American potters are 
thoroughly imbued with a spirit of emulation, not of course 
to gain the small sums above mentioned, but to produce a 
■display at the Centennial well calculated to arouse the world 
to a sense of the progress we have n^de in the ceramic art. 
We were shown some remarkably beautiful vessels,of unique 
shape, the exteriors of which were molded with national em- 



A VABIABL£ SCBEW. 

A correspondent asks how to lay out an increased twist on 
a wooden cylinder. We do not know that this information 
is published in a form that is generally accessible to our 
readers ; and as the construction is also applicable to the guide 
plates for screw propulsion, we hero present it in simple 
form. 

The line forming the intersection of any two faces of a 
screw thread is called a helix, and can be described, on a cy- 
linder having the same diameter as the thread, by the motion 
of a point which goes around the cylinder, and, at the same 
time, advances in the direction parallel to the axis. If all 
the helices of the intersections of the faces of the screw are 
determined, we have the boundaries of the thread, and it is 
the method of making the determination that our correspon- 
dent desires to have explained. The pitch of a helix is the 
distance that the generating point moves along the cylinder 
in passing once around it. If this axial motion is the same 
for all parts of the revolution, the helix has a constant pitch ; 
but if the motion varies at different parts of the revolution, 
the helix is said to have a variable pitch — increasing if the 
axial motion of the point is greater for each successive equal 
interval of the revolution, and decreasing if the axial mo- 
tion continually grows smaller. The simplest manner of 
drawing either of these helices is by the aid of a graphical 
construction ; and the methods employed in the three cases 
are represented in the accompanying sketches ; 

1. ■ Helix with constant pitch, Fig. 1 : Provide a cylinder of 
the same diameter as the recjuired liclix. Draw a horizontal 
line, A B, equal to the circumference of the cylinder ; and at 
the point, B, erect a perpendicular, B C, equal to the pitch ; 
connect the points, A and C, by a straight line ; cut out the 
figure so constructed, and ^vrap it around the cylinder, with 
B C parallel to the axis. Then A C will be the required he- 




lix, which can be traced on the cylinder by using the edge, 
A C, of the paper as a guide. If the helix is to be constructed 
for only a portion of a revolution, make A C equal to that 
fraction of the circumference, and B (' equal to that fraction 
of the pitch. Similarly, if the helix is to make several re- 
volutions, A B must be the length of the circumference of 
the cylinder multiplied by that number of revolutions, and 
B C, the pitch multiplied by the same number. 

2. Helix with increasing pitch. Fig. 3 ; Provide a cylinder, 
as before, and make A B equal to the circumference. Erect 
a perpendicular at B, and make B C equal to the Initial pitch 
of the helix, and B D equal to the sum of the initial and 
final pitch divided by two. Divide C D into any number of 
equal parts, and A B into the same number. Draw straight 




lines to A, from the points of division of C D, and perpendi- 
culars to A B from the points of division of that line ; mark 
the points in which these j)erpendiculars cut the correspond 
ing lines drawn from the points of division of C D, and draw 
a curve, A 1 3 3 D, through these points and A and 1), cutout 
the figure, and wrap it around the cylinder as before, when the 
required helix can be traced with A 1 2 3 D as a guide. If the 
helix make more or less than one revolution, A B must be made 
equal to the length of the same part of the circumference of 
the cylinder, B C to the same Jiart of the initial pitch, and 
B D to the same part of the half sum of the initial and final 
pitch. In the figure, only a few points of the guide curve 
are constructed, as it is merely given for the sake of illus- 
tration ; but in any practical case, it is well to construct aw 
many points as convenient. Some examples are added to 
still further illustrate the construction 

Example 1. — To construct the guide for one revolution of a 
helix, 4 inches in diameter, and with pitch increasing from 4 
to 13 inches : A B is 13o66 inches, B C is 4 inchtis, and B V>, 
(4+13)-f-2, or Sinches. 

Example 2. — Guide for a helix making six revolutions, 
having a diameter of half an inch, starting with a pitch of 
3 and ending with a pitch of 15 inches. In this case, 
A B is 6X1-5708. or 9-435 inches, B C is 6 X 3, or 18 inches, 
and B C is 6 X (15 + 3)-h 2, or 54 inches. 

Example 3. — Guide for the Circumferential helix of one 
blade of a screw propeller, the diameter of the screw being 
18 feet, one eighth of the pitch being used, and the pitch ex- 
panding from 24 feet at the forward edge of the blade to 32 
feet at the after edge. A B is ^ of o6'549, or 7-069 feet. 
B C is ^ of 24, or 3 feet. B D is -J- of (24 + 32)-i-2, or 3* feet. 

3. Helix with decreasing pitch, Fig. 3: The guide is con- 



structed in a similar manner to that already described. A B 
is the circumference of the cylinder on which the helix is to 
be drawn ; B C, perpendicular to A B, is the initial pitch, and 




B D is equal to half the sum of the initial and final piith. 
Divide C D and A. B, each into the same number of ecjual 
parts, and niaric the points of intersection of lines drawn 
from the divisions of C D, to A, with the perpendiculars erect- 
ed at the corresponding points of A B. A curve, D 1 2 3 A, 
drawn through these points and D and A, will be the guide, 
by means of which the required helix can be traced upon the 
given cylinder. 

» «•> m 

THE HETALLUBOY OF IBISIUM. 

^V'hen it was decided to make the standard ineter,of which 
a description appeared in our issue of September 10, of an 
alloy of platinum and iridium, the preparation of the latter 
metal presented the greatest difficulty. Platinum resiststhe 
action of oxygen, and is only acted upon by aqua regia ; for 
its fusion it requires the highest heat attainable by theoxyhy- 
drogen blowpipe. The alloy of osmium and iridium, in 
which form the latter is only found in Nature, is unaffected 
either by aqua regia or the blowpipe. Small grains of irid- 
osmine are found mixed with the sand in which platinum ore 
is found. This mixture of platinum, sand, and iridosmine 
was first treated with aqua regia,which, of course, dissolved 
the platinum, leaving the iridosmine in small grains and 
scales, mixed with sixty to seventy-iive percent of sand. By 
fusing this mixture with litharge, silica and a little char- 
coal, the same unites with the litharge and silica to form a 
glass ; the iridosmine, being heavier, falls into the reduced 
lead below. It is isolated in metallic granules by dissolving 
the lead in nitric acid ; next the iridium must be separated 
from the osmium. 

Iridosmine can only l)e attacked and rendered soluble by 
treating it with alkalies combined with powerful oxidizing 
agents. For this ])urpose, it must be reduced to a fine pow 
der, which cannot, however, be accomplished by pulveriza- 
tion in a mortar, for the iridosmine is very tough and hard. 
The object was accomplished by fusion with zinc, with which 
it forms an alloy. On distilling off the zinc, it is left in the 
state of a very tine powder. This powder is heated with ni- 
trate of baryia as a flux, whereby it is converted into oxide 
of iridium and osmato of barium. The resulting mass \h 
soluble in nitric acid; and when the solution is distilled the 
osmic acid, which is volatile at 312' Fall., is obtained in large, 
white crystals. This •peration requires special caution, a« 
the osmic acid is very poisonous, the most so of any known 
substance. It, therefore, has to be kept in tubes hermetically 
sealed. 

The red liquid, which remains after distilling off the osmic 
acid, contains nitrate of baryta and oxide of iridium. TIk^ 
latter is precipitated by adding baryta. The precipitated 
oxide of iridium is dissolved in aqua regia and precipitated 
by the addition of sal ammoniac, in the form of a double chlo- 
ride of iridium and ammonia, N H, CI + Ir Cl-j. When ig 
nited, this yields the crude iridium sponge, which also con 
tains some platinum, ruthenium, and a little rhodium. This 
is refined by fusion with saltpeter, which oxidizes the ruth- 
enium and other metals. 'J"he resulting mass is treated with 
watT, which dissolves the ruthenate of potash with a yellow 
color. The residue is fused with lead, which separates the 
metals. On cooling, pure iridium crystallizes from the lead. 
The lead is dissolved by nitric acid,and the platinum l)y aqua 
regia, which does not attack the iridium. 

The invention of a method of working up iridosmine, al- 
though somewhat difficult and dangerous, so as to obtain the 
iridium in a metallic state for the preparation of very refrac- 
tory alloys, will probably render valuable a hitherto wi.ste 
product in the working of platimim ores. 

The dangerous character of its companion, osmium, of 
which it is said tlmt twenty pounds would kill all the inhab- 
aitants of tlie world, will prevent its finding a usein the arts. 



.\ew Screw Propeller Experiments. 

^^ c have alluded to the experiments of the veteran screw 
propeller inventor, Mr. Griffiths, who has shown that in 
some cases there is a loss •f 00 per cent of engine power in 
the use of screws. He now proposes, as an improvement, 
the use of small screws, one at the bow and the other at the 
stem. The British Admiralty have placed the Bruiser 
steamer at Mr. Griffith's disposal for trial of the new plans, 
and the results, which may soon be expected, will be studied 
with interest. 



►<•»-( 



At the New Albany (Ind.) Plate Glass Works, the other 
day, several men were standing on an elevator, steadying a 
very heavy load of plate glass, worth some .f3,500, when the 
cog wheel which propelled the windlass broke suddenly, just 
as the elevator reached the topmost tloor, and the men and 
their charge were precipitated together a distance of thirty 
feet. The glass was broken in fragments, which almost 
buried the men. Three of the latter were seriously wounded. 
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THE FIEEMAN'S EESPIEATOB. 

In a j.apcr road by Captain Sliaw, of tlio Metropolitan Fire 
Brigade, at the Society of Arts, on January 19, an ingen- 
ious apparatus was described for enaljling persons to britatlie 
in dense smoke or poisonous vapors. It consists essentially 
or a close-litting hood, with a respirator, holding a filter, the 




nvention of Professor Tyndall, which consists of a valve 
chamber and filter tube about 4 inches long screwed on outside, 
with access to it from the inside by a wooden mouthpiece. 
The charge for the filter consists of the following materials, 
which are put in with the tube turned upside down, and the 
lower valve removed : Half an inch deej) of dry cotton wool, 
an inch dee]) of tlii^ same wool saturated with glycerin, a 
thin layer of dry wool, half an inch dee]) of fragments of char- 
coal, half an inch deep of drj' wool, half an inch deep of 
fragments of lime, and about an inch of dry wool. The 
whole can b(> put on and adjusted in a few seconds by the 
wearer. — .^eii nri' llccord. 



A New L.i£lit. 

We described, not long ago, the new light for photographic 
purposes, produced by the combustion of bisulphide of car- 
bon and binoxide of nitrogen. The only drawback to the 
utility of the light was thedangerof explosion. Further 
ex])eriments in the same i)ath have recently been made, and 
Messrs. Riche and Bardy communicate to the French Academy 
the details of the apparatus, by which a new light, having 
an actinic power superior to the oxyhj'drogen light, is pro- 
duced, with economy and safety. The light is made by 
melting sulphur in an open vessel ; and when the sulphur is 
in flames, a jet of oxygen gas is directed upon it, producing 
a bluish light of great actinic power. 

Another method, which ])roduces a brilliant white light, 
but of less actinic jiower than the other, consists in filling the 
vessel with nitrate of potassium, and heating until the salt 
begins to decompose, then throwing small pieces of sulphur 
upon the surface of the salt. 

The following is the apparatus for the sulpho-oxygen 
light : 




THE NEW EEVELATIONS OF A SNOW FLAKE. 

It is difficult to believe that the pure white flake, which 
settles noiselessly upon the earth, and which seems, even 
when moderately magnified, but a mass of exquisite white 
ice crystals, is, after all, but a scavenger of the atmosphere. 
But such, nevertheless, is the fact, and henceforth we must 
regard the snow drops but as so many sponges which absorb 
into their porous substance the myriads of microscopic bodies 
which form that peculiar atmospheric dust, found near the 
surface of the earth, and most largely in the vicinity of cities. 
This dust is itself a queer mixture of heterogeneous sub- 
stances. M. Gaston Tissandier, who has been making a 



No. 1, a glass tube connecting the gas bag with burners 
No. 2, an iron stand to hold the small crucible. No. 3, a 
crucible. No. 4, a small alcohol lamp to ignite the sulphur. 
No. 5, a funnel to receive the product of combustion. No. 
6, a p'3troIeum lamp employed to establish a current of air 
in the chimney. No. 7, a shaft connected with the chimney, 
in which the current of air is formed by means of gas or a 
lamp. 

It is not necessary, says Professor E. Stebbing, in the 
British Journal of Photography, to employ the oxygen under 
much pressure, for with too much of that gas the flame is 
white instead of blue, and therefore less photogenic. 




Fig-. 1.— Corpuscles suspended in a drop of snow water. 

number of very interesting investigations on the snow, states 
that, in a droj) of water obtained from a single flake and 
magnified 500 times, he found pieces of coal, fragments of 
cloth, grains of starch, sandy matter, and an immense va- 
riety of other substances, not a fragment of which exceeded 
in diameter three ten-thousandths of an inch. Some idea of 
the numbers in which these infinitesimal particles must ex- 
ist in the snow can be gained from Fig. 1, which represents 
a drop of snow water gathered at the summit of Notre Dame 
towers, in Paris, and magnified under the microscope 500 di. 
ameters. The fibers of fabrics and bits of coal are easily 
recognized. 




Fig. 2.— Crystals obtained by evaporating a drop of snow water. 

By examining large volumes of snow water, M. Tissandier 
has been able to determine the weights of these corpuscles. 
A (juart of water collected in the ity and evaporated gave 
3 2 grains of residue, and the same [quantity obtained in the 
country yielded about half that weight. The residue is an 
impalpable pulverulent gray powder, composed, in round 
numbers, of 70 per cent mineral and 30 per cent organic sub- 
stances. It is very rich in carbon, burns brilliantly, and con- 



nia is also detected in the proportion of about 0015 grains 
per quart of water. 

M. Tissandier states that, by evaporating a drop of snow 
water, in dry air on a glass slide, and examining subsequent- 
ly with tlie microscope, crystals, some needle-like, somepris- 
matic, and others star-shaped, as represented in Fig. 2, were 
observed to form. During the course of one experiment, 
however, he remarked a noticeable difference in the crystalli- 
zation. The crj-stals appeared to ramify, throw off other 
needles, theselast others again, until the slide under the lens 
presented the beautiful appearance represented in Fig. 3. 



PnoPESSOK FoRSTEn, of Berlin, discovi'red, on February 
25, a new planet of the twelfth magnitude. 
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Fig. 4.— I>IierO:ieopic aerolites (largely magnified). 

Under the influence of a high temperature, these new crys- 
tals evaporated, but it was not difficult to ]irove them to be 
the nitrate of ammonia, the presence of which chemi- 
cal analysis had previously indicated. Further investiga- 
tion showed also that, among the nitrate of ammonia crystals, 
were scattered others of different form and totally unlike 
those of the rhomboidal system. Some were cubical, indica 
ting them to be probably sea salt, others resembled the 
sulphate of soda crystals. The last probability was rendered 
quite certain by throwing a few flakes into a sujiersaturated 
solution of sulphate of soda, in which they immediately 
caused crystallization to take place. All the crystals, it ap- 
])ears, formed on the edges of the drop, while the corpuscles 
formed a dense group in the center. 

As regards the particles of iron found, while it is very 
])ossible that they came from the surface of the soil, it is not 
improbable that they maj' have reached the atmosphere from 
without the same, and therefore be due to the disaggregation 
of aerolites, destroyed on entering the aerial ocean. Nor- 
denskjold has collected, on the great snow fields of the arctic 
regions, a dust which contains iron, carbon, nickel, cobalt, 
and phosphorus, elements especially characteristic of extra- 
terrestrial bodies. Ehrenberg, the celebrated German micro- 
scopist, has examined the ferruginous dust, which, to the 
naked eye, appears to be but an agglomeration of minute 
grains, as represented in 
Fig. 5. When very highly 
magnified, however, the cu- 
rious shape of the particles 
becomes clearly apparent (Fig. 
4), showing that, at some 
time, they must have been in 
a state of fusion, and hence 
very probably due to some 
mass of meteoric iron ren- 
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fig. 



Microscopic aerolites 
(natural size). 

dered incandescent and melted by friction with our atmo- 
sphere. 

The iron and other particles in the snow probablj' are not 
without some effect upon vegetation, the exact nature of which 
future investigation will determine. Certainly, however, it 
appears that heavy snow falls, besides protecting the ground 
against excessive cold, serve to fertilize the same through 
the nitrate of ammonia, conveyed to the soil by the melting 
of the snow. 



Fig. 3.— Crystals obtained by evaporating a drop of snow wat«r. 

tains certain chlorides and sulphates in appreciable quanti- 
ties, besides carbonate of lime, alumina, silex, and sufficient 
iron to be readily recognized by reagents. Nitrate of ammo- 



Nc%v and Valuable Printing Press. 

A new printing press made in Li\'erpool, Eng. , by Duncan 
and Wilson, for the Christian Union newspaper of this city, 
is a remarkable novelty in this class of mechanism. It prints, 
folds, pastes, and binds the paper inside of a cover, which it 
also prints; and delivers the numbers, thus completed, at the 
rate of 5,000 copies per hour, and may be worked up to 6,000 
per hour. The paper is drawn from a roll. The whole ma- 
chine is 27 feet long, 7 feet high, and the cost is $20,000. 
The folding apparatus may be disconnected whenever ne- 
cessary, and the machine used to print without folding. Va- 
rious attempts have been heretofore made to attach folding 
machines to printing presses ; but this, we believe, is the 
first successful example of the kind. 



Rather Cold. 

A correspondent of the Toronto Globe wrote from Bridge 
Creek, British Columbia, on February 19: "The thermome- 
ter at this place was frozen up, so we could not tell how cold 
it was. A bottle of good brandy and a bottle containing two 
pounds of mercury were put out as a test on February 14. 
In the morning both were frozen solid. This cold snap has 
lasted for more than two weeks, with no signs of mild weath- 
er. The mercury in the thermometer has been frozen every 
night." 

■ «■» » 
German liOcomotlves. 

The sixth annual report of the artisans of the German 
railway administration states that locomotive boilers 
made of sheets of cast steel have not fulfilled the ex- 
pectations entertained for them, although it is hoped that 
more favorable results will be obtained when improvements 
have been made in the manufacture of steel plates. Copper 
bolts are recommended for the first row; steel ones are only 
to be employed when the feed water and fuel are both good. 
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ntpsoyso lewis. 

At the present time it is no uncommon thing to use.in the 
formation of breakwaters, piers, and other similar struc- 
tures, blocks weighing from twenty to thirty tuns each, and 
it is found that, with suitable plant and machinery, masses 
of this weight can be moved readily and safely. 

The ordinary lewises, by which large concrete and artifi- 
cial blocks have hitherto been lifted and deposited, consist 
of a pair of round bars with a T end on each, and a ring at 
the top to receive the hook or shackle of the setting crane or 
traveler, suitable holes, with boxes and pieces of hard wood 
at the lower ends, being formed in the blocks for the recep- 
tion of the bars. When a block has been lowered, say for 
subaqueous work, divers are required to turn 
these T bars around, and to draw them out of the 
holes preparatory to their beinglif ted up with the 
slack chain of the crane or traveler. For heavy 
blocks the weights of these bars must of neces- 
sity be great, and the process of turning and lift- 
ing them by divers consequently expensive. It is 
the object o f the lewis which we herewith illus- 
trate, and which has been invented by William 
Matthews, of England, to provide for disengag- 
ing from above water, so that, when no longer re- 
quired, the lewises shall free themselves and be 
draivn out of the holes in the blocks by means of 
the setting machine, and lifted with the slack 
chain to the surface. 

The holes, instead of being parallel as in the 
ordinary cases, are made dovetailed; they are 
formed in the blocks by means of core pieces. The 
apparatus consists of two lewises, each formed of 
two wrought iron square bars linked so as to open 
in a dovetail shape. At the top of one bar of 
each lewis there is a shackle which is passed 
over the hook of the beam, the other bar being 
attached to the underside of the beam by means 
of a short piece of chain and a spring hook. Fig. 
1 shows the lewis in the act of lowering a block ; 
when the block has been set and adjusted, the 
beam is lowered from three to six inches, and 
the bridle rope, A A, drawn up from the top up- 
on which the shackles, B B, are thrown over 80 
as to clear the ends of the beam ; the apparatus is 
then lifted by means of the setting machine,and, 
as the chains, C C, are tightened, the lewises 
fold and come clear out of the holes in the block. 

Fig. 2 shows the lewises when disengaged and in the act of 
being lifted. Fig. 3 shows the construction of the bars and 
links, from which it will be seen that the bars of the ends 
of the latter have a solid bearing against rounded recesses 
in the former, so as to avoid strain on the pins. If consid- 
ered desirable, the disengaging levers might be omitted, 
in which case the shaoUes, B B,' would be thrown back by 
the divers employed in setting the work, and the lewises 
would then disengage and free themselves as before. It will 
be seen from the illustration that provision has been made 
for dealing with blocks of different sizes. 

TheUpparatus has been in successful operation for some 
months on the new harbor of St. Heliers, Jersey, and is 
about to be introduced on many other important works. It 
is claimed for the invention that it effects a saving of an ex- 
pensive description of labor, namely, divers' work. 



structioD, but differ somewhat in dimensions and in some 
points of detail, as well as in the arrangement of the driving 
machinery. The compressors at Airolohave been constructed 
in three groups, each consisting of three compressors. 

The three compressors in each group have each a cylinder 
18' 11 inches in diameter and 17'72 inches stroke, and they 
are driven so as to have a mean piston speed of about 265 feet 
per minute. The pistons are coupled by connecting rods to 
a three-throw crankshaft, this shaft having its three cranks 
set at an angle of 120° with each other. The arrangement 
of bedplate, main bearings, crosshead guides, etc., is neat 
and substantial. 

The leading feature in the Colladon system of air com- 
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MATTHEWS' DISEHGAGINO LEWIS. 

pressors consists in the arrangements made for the efficient 
cooling not only of the barrel of the cylinder, but also of the 
piston and piston rod. The cylinder is enveloped in a jacket 
through which water'ls istde to circulate. . The piston and 
piston rods are made hollo t^ and water is caused to circulate 
through them. 

In addition to the cooling action of the currents of water 
already- ipentioned, the air, during compression, is further 
cooled by the injection into the cylinder of a small quantity 
of "pulverized" water admitted through suitable injection 
nozzles in the cylinder covers. The compressors are driven 
by turbines. 



A NEW 8TEAH LAtmCH. 
Mr. George Baird, an engineer residing at St. Petersburgh, 
Russia, has recently constructed a high speed boat, which 
has proved a remarkable success. 
Her outer shell is entirely con- 
structed of Muntz metal, an alloy of 
great durability, much used in Eu> 
rope for sheathing wooden vessels 
and for axle bearings, etc. At a re- 
cent trial, against one of Messrs. 
Thomycroft's fast boats, the Mab 
was victorious, accomplishing 19 
miles per hour. The Mab is 48 feet 
long at the load line, and has 6 feet 
6 inches beam and 3 feet 6 inches 
depth of hold, while her mean draft 
is 1 foot 9 inches. She is fitted 

with a beautifully made pair of compound engines, driving 
a screw 2 feet inches in diameter and 3 feet 4 inches in 
pitch. During the trials the engines made an average speed 
of 593 revolutions per minute, working with steam at 100 
lbs. per square inch in the boiler. The general arrangement 
of this very successful boat, says Engineering, will be bet- 



Neiv Iiire-PreserTlnte Dress. 

For some time past Captain Boyton has used this dress 
with wonderful success at Atlantic City, N. J. , where he 
held the post of Captain- of the Camden and Atlantic Life 
Guards, a corps of gallant men whose business it is' to save 
life at dangerous sea-bathing places. 

It is simply a dress composed of the best india rubber, 



thoroughly inflated in a few minutes by anyone who has 
had a little previous practice. Being made in so many differ- 
ent air chambers, there is no danger should one or more 
parts get injured, as the chamber at the back of the head 
alone is sufficient to float the heaviest man. The total weight 
of the dress is about 15 lbs. 

On the 10th of October, 1874, in accordance with his pre- 
vious public announcements in our city papers. Captain Boy- 
ton left New York in the National steamship Queen, intend- 
ing to go overboard when about 250 miles distant from 
America and return to the coast at the nearest point he could 
reach. Howtver, when he came on deck in his curious dress 
and told Captain Bragg that he was going back to America, 
asking him at the same time to " slow " the ship 
so as to let him get into the ocean comfortably, 
he was very properly ordered to go below, and 
was told that if he attempted to leave the steamer 
he wjuld be put in irons. Greatly disappointed, 
he was compelled to remove his dress and remain 
on board content. But on the night of the 20th 
of October, at half past nine o'clock, when about 
two and a half miles distant from Cape Clear, the 
southern extremity of Ireland, he left the steam- 
er, having obtained the reluctant consent of Cap 
tain Bragg. His departure is thus described in 
the London Examiner by a passenger : " A loud 
cheer greeted him as he plunged into the waves, 
which were then heavy, as the breeze at the time 
amounted to half a gale. ' All right, captain,' he 
shouted, ' go on ! ' as the ship left him behind. 
The captain gave orders to go ahead, full speed, 
and in a moment the daring adventurer was lost 
to sight." 

He had t%I(en with him,in his waterproof and 
airtight sack or traveling bag, food and water 
sufficient for three days, besides other articles, 
such as a compass, lantern, signal rockets, bowie 
knife, axe, American flag, and his indispensable 
paddle. His intention was to make for Baltimore, 
distant about seven miles, but owing to the 
roughness of the weather he was driven as far as 
Frefaska Bight, some miles east and south of 
Baltimore, after having been seven hours on the 
water and having traveled about thirty miles. His 
trials on that night — a night which will be long 
remembered on account of the numerous ship- 
wrecks which took place during it, and the heavy 
gale bloating — must have been most severe, and no other 
form of life buoy could possibly have saved his life. So 
tremendous was the sea and violent the storm that, not- 
withstanding his confidence in his dress, Boyton's heart near- 
ly failed him when the steamer disappeared from his sight 
and he was left a solitary waif on the ocean. 

For hours through that wild dark night, so stormy that no 
mail steamers crossed the Irish Channel, Boyton lay on his 
back tossed about, unable to use his paddle, and quite at the 
mercy of the sea and wind, but, thanks to his dress, dry and 
warm. About one o'clock the wind changed, blowing on to 
the land, and about three he saw land " under his lee." 
With such a sea his danger was greater than before, and he 
narrowly escaped death. More by luck than anything else, 
however, he got ashore safely and made his way to the coast- 
guard station. Since then he has exhibited his apparatus in 
many places in England, proving how thoroughly adapted it 
is to its purpose. — Hunt's Yachting Magazine. 
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St. Cotbard Tannel Air Compressors. 

In the case of the St. Gothaid Tunnel, dry compressors 
are employed for furnishing the necessary supply of com- 
pressed air, these conqiressors being constructed on the sys- 
tem of M. Colladon,of. Geneva. The sets of compressors em- 
ployed at the two ends of the tunnel are alike in general con 



THE STE&M LAUNCH MAB. 

made in five distinct airtight compartments, namely, one for 
each leg, one at the back, another in front, and the fifth for 
the head. Each of these is inflated by means of a tube long 
enough to reach to the wearer's mouth when the dress is on. 
The dress is made in two pieces, the lower part being like a 
loose pair of trowsers ending in a pair of waterproof socks. 
At the waist is a broad steel hoop or band, which has a 
groove cut in it into which the other part of the dress ex- 
actly fits, rendering the whole suit perfectly watertight. 
Strong suspenders fixed to this hoop pass over the shoulders 
and retain the lower portion of the dress in its proper 
place. 

The upper part of the dress is made similar to a jacket with 
a head piece attached. In order to allow of the face being 
uncovered and yet to be quite watertight, an elastic padding 
of india rubber fits round the face, which presses (closely 
enough to keep out the water, but not unpleasantly) round 
the face and head, when the chamber at the back is inflated. 
When this part of tha dress is put on, it is fitted round the 
waist hoop, and, being strained tightly, the whole dress is 
quite impervious to water or even damp, not by any means 
the least important of its advantages, as many, perhaps more 
people are drowned owing to the benumbing effects of cold 
as from the actual incapacity of swimming. So simple is 
the adjustment that the entire 4f s?8 can be put on and 



A THBEE-WHEELED 0MRIB1T8. 

The upper figure in our illustration 
shows the elevation, and the lower figure 
the plan, of a three-wheeled omnibus, 
which is claimed to secure econoiny in 
cost and draft, as well as comfort for 
riders, by reason of the four side en- 
trances, and one step in from the road, 
and a staircase behind on to the roof 
seats. On some routes such vehicles 
might supplement the present rolling 
traffic of our public streets. Dispensing 
with an under carriage and one wheel 
must prove a material economy ; the tri- 
adic bearing of the wheels on the 
ground would favor the draft. The bulk of the weight, be- 
ing on the large wheels and partly suspended beneath the 
axle, would also tend to diminish draft as well as enable a 
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wider and lighter body to be used than in an ordinary omni- 
bus, the total weight of which ranges from 20 to 24 cwt. for 
26 passengers ; for the same number of passengers, a three- 
wheeled omnibus might be made to weigh from 14 to 16 cwt. 
The obvious simplicity of construction makes any technical 
detailed statement unnecessary, beyond saying that the hind 
wheel tarns round freely in an upright axle box, fitted with 
a coil spring round the spindle. — Oarriaga BvMcUri Gazette, 
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Clsefiil Keelpps lor the Shop, the Household, 
and the Farm. 

An old gun loaded with a heavy charge ot powder and 
liung near the rafters, in a barn or in any dangerous local- 
ity about the house, makes an excellent fire alarm The ex- 
jilosion is caused by the heat. 

The following alloy of copper will attach itself firmly to 
Kurfaces of metal, glass, or i)orcelain : 20 to 30 parts finely 
blended copper (made by reduction of oxide of copper with 
hydrogen or precipitation from solution of its sulphate with 
zinc) are made into a paste with oil of vitriol. To this add 
70 ])arts mercury and triturate well; then wash out the acid 
with boiling water and allow the compound to cool. In ten 
or twelve hours, it becomes sufficiently hai-d to receive a bril- 
liant polish and to scratch the surface of tin or gold. When 
lieatod it becomes jjlastic, but does not contract on cooling. 

To i>re3erve anatomical specimens, immerse in a saturated 
solution of 100 parts aluai with 2 parts saltpeter. The ar- 
ticle at first loses color, but regains it again in a few days, 
when it is removed from the liquid and kept in a saturated 
solution of alum and water only. 

An excellent, well recommended pickle for curing hams, 
is made of IJ lbs. of .salt, -} lb. of sugar, 4oz. of saltpeter,and 
ioz of pjtiish. Boil all together till the dirt from the .sugar 
has risen to the, top and is skimmed. Pour it over the meat 
and lenve the latter in the solution foi' four or five weeks. 

Save tlie soot that falls from the chimneys, when the lat- 
ter are cleaned. Twelve quarts of foot to a hogshead of 
water makes a good liquid manure, (o be applied to the roots 
of plants. 

A folded ne\vspai>i'r placed over ihe chest inside tlu' vest, 
on going out during the present raw spring weather, consti- 
tutes ati excellent protector for the lungs. 

There is no rule of health more important than " keep the 
feet dry and warm and the head cool.'' 

Do not allow a grindstone to stand in water when not in 
use. Clean off all grease from tools before sharpening, as 
grease or oil destroys the grit. A\'lien you get a stone that 
suits your jmrpose, send a sample to the dealer to select by ; 
a half ounce samjile is enough, and can be sent by mail. 

To clean a watch, even if it be of the lowest grade, the 
barrel or mainspring box should always be taken apart and 
cleaned, fre.sh oil being applied before the cover is replaced 
Xapliiha is the bl^st stuif to clean with. 

'J'he simple:^f, and perhap.s best, paint to prevent buried 
wood from di-cuying is made of boiled linseed oil, into which 
diarcoal is stirred until the whole is of proper consistence. 
Apply with an ordinary paint brush. 

To silver the inside of hollow gla.ss vessels, globes, convex 
mirrors, etc., the following amalgam, which becomes lluid 
at a low heat and adheres to glass, may be used : I,ead and 
tin, of each 3 o/.s.; bismuth 2 ozs. ; mercury 4 ozs. Add the mer- 
cury to the rest in a melted state, and remove from the fire; 
mix with an iron rod. 

The elevation of temiierature produced by the friction of 
11 journal is sometimes used as an experimental test of the 
quality of unguents. When the velocity of rubbing is about 
four or five feet per second, the elevation of temperature 
with good tatty and soapy unguents is 40 ' to 30° Fall. , with 
good mineral unguents 30'. 

A tablespoouful of niter (per gallon of milk) dissolved in 
iis much water as it will take and put in the pail before milk- 
ing will lessen the taste of turnips or other vegetables in the 
milk. 

Carbolic acid, combined with glycerin or linseed oil in t lie 
proportion of 1 to 20, is a good application to wounds of 
hor.ses. 

The germination of seeds can be watched at every stage of 
its progress by laying the seeds between moist towels and 
]dacing the latter between plates. The towels can be lifted 
without damage to the tender sprouts. 

To remove clinkers from stoves and ranges, mix a few oys- 
ter shells with the coal or put them upon the coals while the 
lire is burning freely. An occasional application of this kind 
will keep the grate free and the cook good-nat ured. 

Two thicknesses of paper are better than a ])air of bhuik- 
cts, and much lighter for those who dislike heavy bed- 
clothes. A spread made of double layers of paper tacked to 
gether, between a covering of chintz or calico, is really a de- 
sirable household article. Soft paper is the best, but news- 
papers will answer. 

Owing to irregularities of surface, it often happens that 
considerable difficulty is encountered in putting a good pol- 
ish on ai'ticles of brass or copper. If, however, they be im- 
mersed in a bath composed of aquafortis 1 part, spirits of 
.salt U parts, and water 2 parts, for a few minutes if small, 
or 20 or 30 if large, the}' will become covered with a kind of 
black mud, which, on removal by rinsing, displays a beauti- 
ful lustrous undersurface. Should the luster bo deemed in- 
sufficient, the immersion may be rejieated, care always being 
taken to rinse thoroughly. All articles cleaned in this man- 
ner should be dried in hot dry sawdust. 



spring to one side, he caused a slit to open, making an expo' 
sure of about one quarter of a second. 

We obtained one hundred pictures, of which a dozen or 
fifteen are good for nothing, a few are tolerable, and the rest 
are very good, so that we are very well satisfied. I imagine 
that the results will not be worked up as fully as they ought 
to be until eight years from now, when the next transit of 
Venus takes place. That is a very important transit, as it is 
to be visible all along the Atlantic coast." 



The Transit of Venus. 

At the Stevens Institute, Hoboken, N. J., Profes>;or C. A. 
Young, of Dartmouth T'ni-i-ersity, recently gave an interest- 
ing lecture on the transit of '\'enus, as witnessed by hinr at 
Peking, China. 

" In obtaining photograplis, instead of a telescope opening 
upon the sun, we had," said the lecturer, "the object glass of 
the telescope fixed with a focal distance of forty feet. By 
means of mechanism we were enabled to throw the sun's rays 
through the lens. The manipulation of the instrument was 
very simple; it only required that a person standing near the 
post of the instrument should throw the light up the post 
upon a screen, and, as the ima^e was formed, by turning a 



High Speed Torpedo liaunches. 

A trial was lately made of a new steam launch, built by 
Messrs. Yarrow & Hedley.Isleof Dogs, Eng., for the Argentine 
Republic. The little vessel is 55 feet long, and 7 feet beam ; 
the plating is throughout of Lowraoor iron, the frame being 
of steel. She is propelled by a beautifully finished pair of 
engines indicating 60 horse power, with which a very high 
rate of speed is obtained. The torpedo resembles in form an 
ordinary elongated projectile, and will hold about 100 lbs. 
of gun cotton, estimated to give an effect equal to three times 
that weight of gunpowder. It is carried at the end of a pole 
about 25 feet long, and the launch is provided with steel 
shields to protect the crew from rifle shot. The little craft 
is a most successful specimen of boat building. 

The most remarkable feature is the .system of igniting the 
torpedo, designed by Captain McEvoy, of Messrs. Vavasseur 
and Company, London Ordnance Works. Hitherto these 
torpedoes have usually been ignited by a concussion fuze on 
striking the ship's side. It is evident that, used in this way, 
the crew have little chance of escape, as the boat must be 
driven at speed against the ship, and her own momentum 
will carry her on, breaking the hole, and involving her in 
the results of the explosion ; while if she does not go right, 
head on, the concussion fuse may not explode at all. Cap- 
tain McEvoy gets over this objection by carrying tlirect wires 
down the pole and into the torpedo, within which is placed 
a very simple detonating fuze. A brass cap is fitted to the 
torpedo, and a suitable battery is placed in the launch. A 
very .slight blow will drive home the brass cap and "make 
contact," when the charge explodes. Besides this, the third 
wire is so arranged that contact can be made in the boat and 
the charge exploded at anytime. Thus a launch might steal 
alongside a ship,and,by just touching her,explode the torpedo 
at the instant that her engines are turned full speed astern 
to back the launch off; and if she does not come square on 
and so make contact, the torpedo can be exploded by the 
auxiliary gear without trouble. We may add that Messr,9. 
Yarrow and iledley projiose to build torpedo launches 100 
feet long with a speed of twenty-five miles an hour. No 
ironclad afloat could run away from .such craft, and two or 
three of them would constitute a most dangerous force. 



The Electrle Telegraph, 

Mr. Latimer Clark, in a recent address before the Society 
of Telegraph Engineers, states that, on the 1st of February, 
1738, a Scotchman, Charles Marshall, of Paisley, published 
in the " Scots Magazine "a full and clear description of a 
practicable electric telegraph, and suggested the coating of 
his wires with an insulating material. Mr. Clark thinks that 
Marshall may therefore be considered, in a sense, the inventor 
ot the telegraph. 

"In 1810 our late lamented member Sir Francis Ronalds 
produced his electric telegraph, and at great expense and 
trouble erected a considerable length in his garden at Ham- 
mersmith. He employed frictional electricity and only one 
wire, and exhibited his signals by the divergence of pith 
balls, combined with rotating dials working synchronously, 
a system afterwards brought to great perfection in the print- 
ing telegraph of Professor Hughes. Sir Francis Ronalds will 
always take a high position in the history of the telegraph, 
not so much on account of the excellence or originality of 
his invention, as on account of the confidence and ardor with 
which he pursued his experiments and endeavored to bring 
them to the notice of his countrymen. With wonderful pre- 
vision he fully perceived its value and foretold its destiny. 
His " Description of an Electrical Telegraph," which was 
published in 1823, the first book ever published on the sub- 
ject of electric telegraphy, might almost serve for a descrip- 
tion of a telegrajihic system at the present day. He pro- 
posed the establishment of telegraph offices throughout the 
kingdom, and pointed out the benefits which the government 
would derive from their existence. He described methods 
of insulating the wires, either on poles or underground, with 
all the details of tubes, joints, and testing boxes, testing 
stations, line men, and inspectors, as at the present day. But 
the most interesting and singular point, to my mind, is the 
clearness with which he foresaw and explained the phenome- 
non of retardation of the electric current by induction in un- 
derground wires, a phenomenon which has so greatly engaged 
the attention of electricians in the present day. 

The influence of this is so great that on our Atlantic 
cables we do not transmit messages at a greater rate than 
fifteen or twenty words per minute, whereas, if the effects of 
induction could be removed, we mighttransmit three or four 
hundred words per minute. 

There can be no doubt that if Ronalds had worked in the 
days of railways and joint stock enterprise, his energy and 
skill would have triumphed over every difficulty, and he 
would have stood forth as the practical introducer of the tele- 
graph. But he was thirty years before his age, and the 
world was not ready for him. 

Having completed his arrangements, he modestly invited 
Lord Melville on July 11, 1816, to witness his experiments, 
in order that he might demonstrate the nature and merits of 
his invention. 

The reply he eventually received was eminently charac- 



teristic of the neglect and even contempt with which Science 
and scientific men were, and to some extent still are,regarded 
by statesmen. 

' Mr. Barrow presents his compliments to Mr. Ronalds, and 
acquaints^im, with reference to his note of the 3d instant, 
that telegraphs of any kind are now wholly unnecessary,and 
that no other tK the one now in use will be adopted. — 
Colonial Office, August 5, 1816.' " 



Phosphor Bronze. 

The latest and most succinct information on this new and 
valuable compound we find in a letter of Mr. Stanislas Dela- 
lot, chemist, of Sheffield, England, to the Moniteur Indua- 
triel Beige. M. Delalot embodies a great many useful facts 
in very terse phrases, which we translate literally. 

True phosphor bronze is not an alloy. It is a combination, 
without intermediaries, of copper with phosphorus. It is 
simply a phosphide of copper in definite proportions. The 
metal unites with the metalloid by either a cold or hot pro- 
cess. For certain applications of phosphor bronze the cold 
suffices. M. Delalot prefers it to combinations produced hy 
heat. Phosphor bronze by the hot process excludes all in- 
troduction of simple bodies other than the metal and the 
metalloid. Copper exemjjt from arsenic, antimony, iron of 
zinc, is required ; it must be commercially pure. The manu- 
facturer can take his choice from three kinds of phosxihorus, 
ordinary', amorphous, and all the earthy bisulphates. Amor- 
phous phosphorus is the most expensive, but the best. Tlie 
secret of good phosphor bronze lies in the furnace and in 
]iractice. The following are the best combinations in defi - 
nite proportions. The minimum and maximum percentages 
of phosphorus in phosphor bronze are 2 and 4. Between 
these there is an infinity of degrees. Five sorts of phos- 
phor bronze, however, answer all requirements of industrial 
application : 

0. Ordinary phosphor bronze. 2 per cent of phosphorus. 

1. Good " " 2f 

These two numbers are superior to ordinary bronze and 
steel in all cases. 
3. Superior phosphor bronze, 3 per cent of phosphorus. 

3. Extra " " 3i 

4. Maximum " " 4 " " 

These three, according to M. Delalot, are superior to any 
other metal or alloy. Above No. 4, phosphor bronze is use- 
less ; below 0, it is inferior to common bronze and steel . The 
price of phosphor bronze unworked, for all numbers, should 
not exceed that of copper plus ten per cent. Nos. 3 and 4 are 
to a certain degree unoxidizable. 



An lOKenlous Device. 

A capillary correspondence was recently attempted be- 
tiveen a notorious Parisian thief in durance vile and his com- 
rade.s outside. The prisoner was sent a letter from his 
fiawc&.centaining merely a lock of hair wrapped in the leaf of 
a book. The jailor did not consider the souvenir important 
enough to be delivered, but a few days came a similar enclos- 
ure, and yet another. This aroused suspicion, and the gov- 
ernor took the matter in hand. He examined the leaf of the 
book ; it was that of a common novel, twenty-six lines on a 
page. Then he studied the hair, and noticed the small quan- 
tity of the gift. Counting the liairs he found them of unequal 
length, and twenty-six in number, the same as the lines of 
the page. Struck with the coincidence, he laid the hairs 
along the line of the page which they respectively reached, be- 
ginning at the top with the smallest hair. After some trouble 
he found that the end of each hair pointed to a different 
letter, and that these letters combined formed a slang sen- 
tence, which informed the prisoner that his friends were on 
the watch, and the next time he left the prison, to be examin- 
ed, an attempt would be made to rescue him. The governor 
laid his plans accordingly ; the attempt was made, hut the res- 
cuers fell into their own trap. 



FumlKatlnK Greenhouses. 

Some ye.irs ago, while in charge of the Botanical Gardens 
here, I experienced considerable difficulty with the oldfash- 
ionert iron pot in producing smoke of sufficient volume to de- 
stroy the common aphis or green fly. The houses being 
roomy and very high, the smoking of them was a slow and 
tedious process,and something more effectual was needed ; so 
I ordered another pot to he made, similar to a cylinder stove, 
of sheet iron, about two and a half feet high and ten inches 
in diameter, with a small sliding door at the base for a draft. 
To use it, put a handful of shavings at the bottom, then fill 
it nearly full of tobacco (we use stems), rather loose at first, 
and set fire to the shavings through the door. Should the 
tobacco bum too rapidly, the door may he partially closed, 
and the tobacco pressed down with a stick of wood. A few 
minutes will suffice to fill up the largest greenhouse with a 
dense .smoke, when the furnace may be taken out to smoke 
other houses if needed. That little apparatus is now gener- 
ally used by gardeners around Boston ; all agree in calling it 
superior to any other in use, being ao very prompt, simple, 
and effectual. — Denys ZirngiAel, CarnXiridge, Mats, 



Food by Railway. 

The degree to which large cities are dependent upon rail 
roads for the supply of food is exhibited by some startling 
statistics ; and Mr. Smiles observes that London may be said 
to be fed by the railways from day to day,having never more 
than a few days' food in stock. He adds that in these days 
of strikes the stoppage of supplies is quite within the limits 
of possibility ; and that, were it possible to land an enemy of 
overpowering force on the Essex coast, it would be sufficient 
for them to occupy or cut the railways leading from the north 
to starve London into submission in less than a fortnight 



© 1875 SCIENTIFIC AMERICAN, INC 



March 20, 1875.] 



^tmtHU ^mmtm. 



181 



SCIENTIFIC AND FBACTICAL INFOBUATION. 



FACTS ABOUT J'lRE AT?>IS. 

An expert will load and fire a muzzle-loading arm once 
every six seconds, and a good breech-loader once every four 
seconds. Henry C. Bull, of New Orleans, who is one of the 
best marksmen in the world, has invented a new breech- 
loader, which is charged and fired with three motions, and 
which he claims can be discharged once every two seconds. 
During the late rebellion, a large proportion of the wounds, 
on both sides, were in the right arms of the combatants. 
This was due to the fact that, in the act of loading the gun, 
the right arm is lifted to work the ramrod. Those carrying 
breech loaders were saved from such wounds, as the loading 
was done without lifting the right arm. In action, the value 
of a breech-loader or any kind of gun depends upon the ra- 
pidity with which the second shot can be fired after the first 
volley is delivered. 

ADULTERATED SILK. 

Ijadies who admire the rich, heavy, stiff black silks which 
are sold at some shops, at apparently low prices, may be in- 
terested to know that a large portion of this richness is com- 
posed of salts of iron and astringents, with salts of tin and 
cyanides. The silk is merely a thin skeleton which supports 
the adulteration until the goods are sold. 

FAILUIiE OF COITER SULPHATE. 

Railway sleepers injected with sulphate of copper will be 
preserved indefinitely, provided the copper remains in its 
original combination with the ligneous tissue. But M. Max 
Paulet shows that^on railways where carbonate of lime exists 
in the stone ballasting of the track or in the soil,the carbonate 
gradually penetrates the wood and substitutes the copper. 
Decay then follow.s, for carbonate of lime is not a septic 
agent. 

COTTON SAirPLINC. BY UAND. 

During the late civil war, when the supply of American 
cotton was cut off, a great stimulus was given to the cultiva- 
tion of the fiber in India, and the price of Indian cotton, al- 
though rated of por quality, rose to a high figure. But as 
soon as the war terminated, the American staple at once as- 
sumed its wonted preference, and the Indian article shrank 
to zero. The British authorities have always desired to encour- 
age the Indian product,and it has been claimed that, if proper 
gins could be produced, the staple might be cleaned and 
separated from the seeds without the injury heretofore ex- 
perienced. Dr. Forbes ^^'atson, of Manchester,has for some 
time past been engaged in this work, and a trial of a num- 
ber of different gins upon variou3 samples of Indian cotton 
has recently been made. The cleaned specimens were then 
sampled by the fingers of experienced brokers, with the 
queer result that different samplers placed different values 
upon si -lilar specimens, while, in some cases, a broker in 
sampling different piickages of the same cotton would assign 
different values to each package. So unreliable were the 
general results thus obtained that it became necessary to 
cause the various specimens, in lots of 20 \h». each, to be 
made up into yarn. The yarn is to be subjected to definite 
trials of quality and strength. This will effectively settle 
the question of commercial value, which the brokers are un- 
able to do. 

THE ECLIPSES OF 1875. 

There are but two eclipses to appear during the present 
year, both of the sun. That of the 15th of April, however, 
will be quite remarkable, in point of length, as it is predicted 
that the duration of totality will be greater than during any 
of the succeeding eclipses due in 1878, 1886, 1893, 1898, etc. 
Mr. Hind, by new calculations, finds that on Bentinck Island 
the period of total obscurity will last over 257 seconds. The 
central line will pass to the north of Kaikal on Camorta Island, 
in the Nicobar Archipelago, at which point the duration of 
totality will be ten seconds longer. 

The phenomenon will be visible at Bangkok, and hither 
the King of Siam has already invited observers. M. Janssen 
will, it is stated, proceed to that city, and the Royal Society 
has already organized an expedition, to be superintended by 
Mr. Ijockyer. 

THE DUtns OF THE WOULD. 

The Pall Mall Gazette carefully summarizes the debts of 
the nations of the world, and calculates the aggregate sum to 
be $23, 750, 000, 000. France owes the most, then Great 
Britain, and then the United States. Canada is the least in 
debt of any civilized country. Egypt pays the highest rate 
of interest, or ten por cent, and Holland the least, two and 
three quarters per cent. England can borrow at the least 
rate, three and one quarter per cent, and Mexico is charged 
the most, or eighteen per cent. 



Geographical Proecress In 1874. 

Chief Justice Daly, President of the American Geographi- 
cal Society, recently delivered his annual address before that 
association, and in so doing gave a most interesting account 
of the world's progress in geographical knowledge during 
the year lately closed. He began by remarking upon the 
■physical occurrences, in the shape of great rainfalls, floods, 
earthquakes, extreme cold, etc., all of which he stated were 
remarkable for their violence and destructive effect ; and after 
a brief reference to the transit of Venus, and Howarth's 
theory that the earth is gradually shrinking at the equator, 
he reviewed the general theories of oceanic circulation. Dr. 
Carpenter still advocates the view that there is a constant 
flow of cold water from the polar regions to the equator, 
which, reducing the ocean level at the poles, causes an indraft 
of the warm surface witer of the Atlantic to flow toward the 
poles from the equator, thus producing a horizontal circula- 



tion which completes itself, and accounts for the Gulf Stream 
and other phenomena connected with the currents and the 
course of the iraie winds. Mr. Croll, on the other hand 
maintains that all the movements of the water of the ocean, 
the deep as well as the surface waters, are produced by the 
action of the winds upon the surface, in connection with the 
motion of the earth. 

Commander G. E. Belknap, charged with ascertaining a 
practicable route for a telegraph cable between Japan and 
Puget Sound, carried on a series of deep sea soundings in 
that part of the Pacific Ocean, which are of the highest in- 
terest, as they confirm the great depth of the Pacific and the 
powerful action of submarine currents. The soundings of 
the Tuscarora have been continued by Commander Erben, to 
ascertain the suitability of the ocean bottom for a telegraph 
cable from San Francisco to Honolulu, in the Hawaiian 
Islands, and the result is that it is suitable over the whole 
distance, from its almost unvarying soft oozy bottom. 

In Europe the governmental surveys heretofore com- 
menced have been continued. That the remains of the an- 
cient city unearthed by Dr. Schlienuinn are those of Troy is 
still contested. Those who dispute it, however, are scholars 
who have never examined the locality. 

The recent excavations in Pompeii show that what has 
been revealed after the course of so many years is, after 
all, only a small part of the city, and every extension adds 
new objects, and some are of the deepest interest. 

The excavations that are now going on in Rome are bring- 
ing to light numerous quantities of objects, especially on 
the Esquiline, relating to nearly everything connected with 
both the public and private life of tlie Romans. 

An ancient Egyptian medical treatise has been discovered 
by Professor Ebers, of Leipsic, which was written 1,600 
years before Christ. It is a handbook of Egyptian medical 
science at that time, and the description of the drugs men- 
tioned in it shows that, at that period, Egypt had exten- 
si\'e commercial relations witii Western Asia, and that there 
existed then an interchange of thought and knowledge. 

Ijieutenant Cameron lias made a most important geogra- 
phical discovery, which fixes the furthest source of the Nile 
within known limits, and which there is every reason to 
think will connect the network of lakes and rivers, of the 
water system that Livingstone was investigating, with the 
great rivers that flow to the western coast of Africa and pro- 
bably with the Congo. Lieutenant Cameron surveyed Lake 
Tanganyika, and ascertained the elevation of the lake to be 
2,710 feet. 

The expedition of Rolfe for the exploration of the Lybian 
de-sert has returned. It was found to be the most sterile 
part of the Sahara. It is the dried-up basin of a shallow 
sia, below the level of the Mediterranean. 

Colonel P. F. Warburton has made a remarkable journey 
across Australia, from Adelaide to the west coast, which was 
achieved under the most extraordinary ditTiculties. After 
the first 300 miles, the vholeregiontraversed wasa dreary and 
scarcely habitable waste, the country, with but few excep- 
tional places, consisting of ridges of sand, with intervening 
flats which are without water and uninhabitable. The na- 
tives found are on the very lowest scale of humanity. They 
had no huts nor places of shelter, except the shady side of a 
bush. 



The English and American Transit Campaisns 
Compared. 

"It seems to me, "says Professor Richard A. Proctor, "that a 
useful lesson may be learned by comparing the methods in 
which the two great English-speaking nations dealt with 
the late transit of Venus. We English, unless stirred by 
emulation, are slow to move ; and though we do things in a 
thorough way, we seldom select the most effective methods 
for achieving our ends. Our American cousin is lesspouder- 
ous in his movements, and, though to the orthodox British 
mind his methods may sometimes seem " rough and ready," 
yet he generally manages to accomplish his object, which 
after all is the important point. Not unfrequently the in- 
genuity and fertility of resource of Americans enables them 
to go easily ahead of us — not indeed that Englishmen are 
wanting in these qualities, but that either we are slow to 
exercise them or else find their exercise not appreciated. I 
was repeatedly struck by this during my stay in America,not 
only or even chiefly in scientific matters, but in contrivances 
relating to the conveniences and luxuries of life. To take a 
few out of many examples : With an enormous country, re- 
latively thinly peopleil, their system of railway traveling is 
altogether superior to ours: railways on our system would 
not pay their expenses in America; and yet notwithstanding 
a far higher cost per mile, our railway traveling would be 
simply unendurable there. With winter weather so bitter, 
in the greater part of the States, that by comparison the cold 
we thought so much of last December seems trifling, they 
have warm rooms and warm houses at a tenth part of the 
expenditure of fuel by which we manage to roast half the 
body while the other is chilled by cold drafts. They have 
only recently (by comparison) established meteorolDgical ob- 
servatories, yet already they have morning and afternoon 
weather announcements, nine times out of ten correct, for the 
whole area of the States west of the Mississippi ; while we 
are laboriously, and at great expense, publishing each day 
announcements of the weather of the day before, as if that 
could be of any real use. In scientific matters they have a 
quiet way of taking up and settling matters which we in 
Europe have most ingeniously and elaborately failed to solve. 
I incline to think that this circumstance appeals rather 
strongly to their sense of humor ; for we publish our failures 
rather too ostentatiously. We got the start of them, indeed, 
jn the matter of the solar prominences, though only by de- 



parting from old usage and giving our younger men a chance 
But they showed us how to settle the question of the corona, 
which we had been pottering over ineffectually ; and it must 
never be forgotten that our eclipse successes in 1870 and 1 871 
were due to their example. Professor Young in America has 
gone far ahead of us in the analysis of solar surroundings. 
Professor Langley's investigation of the details of the sun's 
surface is far better than any yet made by European astrono- 
mers. They first photographed the moon, though some of 
our writers conveniently forget the Drapers, as well as later 
successes of Rutherfurd. Every European attempt to meas- 
ure the duration of the lightning flash, or of the electric 
spark, failed; but Professor Rood (of Columbia College, New 
York) has not only measured the duration of the electric 
spark, but has actually succeeded in determining the rela- 
tive duration of different portions of the flash. And this is 
only one instance, out of several, in which Professor Rood 
has accomplished a feat of this sort — I mean the mastery of 
an experimental problem of exceeding delicacy. Professor 
Mayer (of the Stevens Institute, Hoboken) has successfully 
dealt with acoustical problems, which had been practically 
abandoned as too difficuU by European experimenters. But 
these are only typical instances, selected almost at random. 
In passing from them let me remark that I am far from 
thinking that our American cousins really surpass us in 
scientific acumen or ingenuity, though I think they are much 
more fortunate in their methods and in their opportunities 
for exercising these qualities. 

Their action in the matter of the recent transit affords an 
excellent illustration of their method of dealing with scien- 
tific subjects — a method characterized by the combination of 
scientific exactness with readiness of resource and practical 
common sense 

Having selected eight stations, three in the northern and 
five in the southern hemisphere, where the whole tran 
would be visible, the Americans started with a chance of 
success far greater than we possessed. For we had but one 
station in the northern hemisphere (in North India) where 
the whole transit could be observed. 

In the more important question of the method for applying 
photography, the American and English astronomers took 
different courses. I set on one side, as peculiar to our plans 
the use of the Janssen turning arrangement for securing in- 
ternal contacts, and speak only of the methods for photo- 
graphing the progress of the transit. The English and 
European astronomers set themselves the task of securing 
neat and well defined sun pictures, trusting to these pictures 
to indicate the true position of Venus on the sun. The 
Americans (and the astronomers of Lord Lindsay's party, bo 
it noticed) set themselves the task of securing pictures which 
would indicate the true distance between the centers of the 
sun and Venus,independently of any special exactness in the 
definition of the limbs of the two orbs. It seems to me, view- 
ing the matter in its mathematical aspect, that the American 
astronomers prove to demonstration (using the estimates of 
photographic work given by De la Rue and other advocates 
of the European arrangement) that the result of the best 
possible photographic successes by the European method 
cannot give the parallax with even as small a probable error 
as that affecting the determinations already obtained. 

Whether we consider their general plan, or their arrange- 
ments as to details, Americans showed themselves well ad- 
vised and skillful. Instead of trusting (in the main) to a sin- 
gle method, they had at every one of their stations four 
methods available. Having ascertained the untrustworthy 
nature of contact observations, they took measures for de- 
termining the chord of transit by photogra])hy ; and having 
decided on this course,tliey adopted a mode of photographing 
the sun which insured measurable pictures." — English Me- 
chanic. 



The St. Gothard Tunnel. 

The works of the St. Gothard Tunnel continued to progress 
satisfactorily during the past year. The length of this immense 
work will be 14,920 meters, or nearly nine and a-half miles. 
The altitude of the northern entrance at Goeschenen will be 
3,608 feet above the level of the sea, and that of the south- 
ern entrance 3,756 feet. The highest point in the interior 
of the tunnel will be 3,780 feet above the sea level, and it 
will be reached from the Goeschenen end by a rising gradient 
of 7 per 1,000. From the summit there will be a falling gra- 
dient of 1 per 1,000 to Airolo. The rock to be traversed is for 
the most part mica gneiss and mica schist. The most recent 
reports received in England respecting the progress of thlsiin 
portant undertaking state that at the date of the report — Oc- 
tober 21,1874 — the work done, and that remaining to be done, 
was as follows: Total length of tunnel, 48,651 feet; total 
length driven up to October 31, 8,661 feet ; of tunnel re- 
maining to be driven, 30,990 feet. 

Boracic Acid. 

At a recent meeting of the Chemical Society, Mr. Howard 
said boracic acid destroyed vegetable growth — grass, for in- 
stance — with a vigor and permanence which, if it were a fer- 
tilizer, would render it invaluable. 

Mr, A. Smee, Jr., had found that, if 1 part of a 10 per cent 
solution of boracic acid were added to 8 of milk, it would kecj, 
it sweet for a week. 

Dr. J. Edmunds, in a complicated case of amputation of the 
thigh, had employed dressing of lint, steeped in a hot satura- 
ted solution of boracic acid, with most satisfacory results in 
preventing putrefactive discharge. The bandage could re- 
main for tl. ty-six or forty- eight hours without the slightest 

putrefactive 'our. 

«-••>-•> 

Pipe clay rubbed on the hands will remove the unpleasant 

odor of chloride of lime. 
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IMFBOVED CENTEB DBAFT TONGUE FOB BEAFEB8 AND 
MOWEBS. 

The invention represented in tlie annexed engraving is a 
device for equalizing tlie side draft of side-draft reaping 
or mowing machines. It consists in a tongue, constructed in 
sections and so arranged that the point of draft is trans- 
ferred from tlie whiffletree to the pivot of the sections, en- 
abling the horses to be kept clear of the standing grain, and, 
at the same time, preserving the proper position of the ap- 
paratus. The construction is also such as to allow of turn- 
ing the machine with much greater facility. 

Fig. 1 shows the tongue with its draft 
section in position, to eqxialize the draft. 
Fig. 2 shows the same in position for 
turning the machine. A is the fixed 
tongue, to prevent which from exercising 
a side draft on the carrying wheels, the 
section, B, is pivoted thereto at C. The 
inner end of the draft pole, B, is confined 
in an open cross strap, D, and the former 
carries the whiffletree, which has a 
swiveling movement thereon. A spring, 
E, is secured to the side of the draft 
pole, B, and extends into and bears 
against the guide strap, D, thus serving 
to hold the end of the draft pole out- 
ward, and out of line with the fixed 
tongue. 

It will be seen that, as the horses pull 
in an oblique direction away from the 
standing grain, and by reason of the pivot 
heretofore described, the side draft is 
necessarily equalized because the direct 
draft is not at the whiffletree but at the 
pivot, C. This counteracts the side- drag- 
ging effect of the cutting apparatus, the 
off horse is relieved from the strain on 
his shoulder, and the machine moves 
forward in a straight line. 

The action of the spring, E, is to keep the rear end of the 
pivoted pole about four or five inches out of a right line with 
the tongue and toward the machine. The strap, D, also acts 
as a purchase and lock to the inner end of the draft pole, in 
turning corners, thus avoiding the necessity of stopping the 
apparatus in so doing. 

Patented October 15, 1872, and now owned by Mr. Jacob 
Kready, of New Pittsburgh, Wayne county, Ohio, who may 
be addressed for further particulars regarding sale of shop 
rights, etc. 



Influence ol Temperature on magnetization. 

M. Qaugain states that, in investigating the above subject, 
he first magnetized several small bars of steel varying from 
0'12 t )0'24inch in diameter by placing one of the extremities 
of each for a few moments in contact with one of the poles 
of a permanent magnet. He then noted their magnetic con- 
dition bj- determining some points of their curves of demag- 
netization. 

Placing the bars a second time in contact with the mag- 
net, he heated them with an alcohol lamp, and when they 
had cooled detached them, and once more determined their 



ing the bottom of the car strikes the ends of the levers, and 
thus, as indicated in the engraving, opens the hatch below. 
Patented J aly 22, 1873. For further particulars address 
William Beid, 12C Eleventh street, Brooklyn. N. Y. 




CENTER DRAFT TONGUE FOR REAPERS AND MOWERS. 

condition. In the second case the magnetization was found 
to be greatly the stronger, and in certain experiments the 
heat doubled the value of the currents of demagnetization. 

This increase, however, it was found, was produced only 
when the bars were permitted to cool while attached to the 
permanent magnet. If separated before that time,instead of 
their magnetic properties being augmented, the same were 
decreased. 



IMFBOVED MINING DIAL. 

We publish an illustration of an instrument which is 
claimed to possess many advantages over the ordinary dial. 
In this latter the vernier cannot be used In conjunction with 
the needle, without first clamping the body of the dial, which 
involves a loss of time, while the repeated operations of 
clamping and unclamping induce wear, and throw the in- 
strument out of adjustment. 

The improvement in this dial consists in the addition of a 
plate under the body of the instrument, which projects be- 
yond the body, and the circumference of which is divided 




BEID'S AT7T0MATIC HATCHWAY. 

We illustrate herewith a new and simple arrangement for 
hatchways, which is so constructed that the ascending or de- 
scending carriage automatically opens the hatch covers and 
subsequently gently closes th« Jfcme. Iht device is one 
which might be readily applied to any building, as it requires 
the addition of but a few inexpensive pieces and a slight al- 
teration of the top of the ordinary carriage 



New Process or manufacture of Fatty Arlds. 

M. Bock has demonstrated that the greater part of the 
neutral fatty bodies are composed of small fat globules con- 
tained in albuminous envelopes of from 1 to 50 per cent of 
the weight of the bodies. The excesses of alkali, of press- 
ure, or of heat necessary to decompose these bodies are in 
reality applied in order to destroy or 
eliminate the albuminous envelopes. 

The coloring matter of the fatty 
bodies, or that which forms during 
their decomposition, is attributed to the 
envelopes, and for this reason M. Bock 
proposes to break or partially destroy 
the latter by the action of a small 
quantity of sulphuric acid at a deter- 
minate temperature and during a limi- 
ted time. The fatty matter is then 
boiled with water, for several hours, in 
open vessels. The water charged with 
glycerin is then decanted, and the 
glycerin separated and pumped. 

It remains then to remove the albu- 
minous envelopes and the coloring 
matter, which is done by submitting 
the material in the vessels to the action 
of weak solutions of oxidizing agents. 
When the reaction has continued for a 
sufficient period, the substance is left 
quiet, and subsequently decanted, 
washed, and pressed. 

One of the advantages of this pro- 
cess, according to the inventor, is that 
all the operations are performed in 
open vessels, the contents of which 
are raised to ebullition by steam, not exceeding in pressure 
37 lbs. per square inch. 

m «#i » 

models by mall. 
B}' provisions of the new postal law, now in vogue,models 
find merchandize of various descriptions, in packages not ex- 
ceeding four pounds in weight, can be sent by mail at the 
rate of 8 cents per pound, or half a cent an ounce. This is a 
wonderful convenience for the public, especially for resi- 
dents in distant places inaccessible by rail. But in sending 
models by mail, our correspondents should remember that 
the box or package must have openings in it, so that the 
contents may be observed by the postmaster ; otherwise, or 
if the package is sealed, letter postage, or six cents an ounce, 
is chargeable on delivery. A little care will, therefore, save 
the sender considerable money. 



into 360°. This plate is clamped to the ball and socket joint, 
and remains rigid. The swing sights move on axes fixed to 
the body, on the outside ring of which is attached a vernier, 
which reads upon the plate. A, to three minutes. By this 
arrangement, on taking a sight the angle can either be read ' 
from the vernier or the needle. The figuring of the needle 
ring is reversed, that is, the east and west points change 
places, so that the angles are read off correctly, and the 
figures on the vernier ring are so arranged that the reading 
of the needle and the vernier ring coincide. An effective 
mutual check is thus established, and any error arising from 
incorrect reading, or from any local attraction, is readily de- 
tected. Accurate surveying with this instrument can thus 
be relied upon, so far as the magnetic bearings are concerned. 
The arc shown at C works as in the ordinary dial, being 
fixed at the side of the instrument, so that it can be easily 
read at any time, and is not in the way. One great advan- 
tage possessed by this arrangement is that, if the instrument 
be out of adjustment, the error is at once detected by com- 
paring the needle and the vernier readings. Messrs. Davis & 
Son, of Derby, England, are the inventors of the improvement. 




The hatch covers are separated diagonally and are lifted 
as the car ascends by the curved upper portion. A, of the 
latter. As the car continues its upward course, the covers 
are kept raised by means of the bell crank levers, B, con- 
nected thereto by rods, C, which levers press against the 
sides of the car and ease the fall of the doors. In descend- 



IMFBOVED FIFE JOINT. 

Mr. W. P. Valentine, of New York city, whose invention 
we herewith illustrate, informs us that, by the use of this 
device, water, steam, and other pipes may be joined at any 





angle by simple mechanical means, without the use of fire 
and soldsr. He employs sockets made of two half shells, B, 
fitted by means of a projecting shoulder to the recessed ends 
of the adjoining pipes, A. The sockets are cut with an outer 
screw thread, and firmly connected, when placed on the 
pipes, by a sleeve, C, with right and left hand thread, which 
is arranged to be screwed over it without altering the position 
of the pipes. A leather or rubber washer, d, in the sleeve, 
C, secures the tightness of the communication. 

Patented through the Scientific American Patent Agency, 
January 20, 1875. For further particulars address the in- 
ventor, at 4 Amity street. New York city. 

•-^♦►-•^ 

Comfortable FIsblng. 

A Western paper thus speaks of an improved method of 
fishing at the lakes in its district : It consists of a small 
house, built on runners like those of a sled, in which is 
placed a small stove, while in the floor a small aperture is 
left through which to drop the lines. Holes are cut in the 
ice, the houses are moved over them, and the fishermen sit 
by a warm stove while drawing in the fish. 
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THE CK&BS. 

The crane, of which oar engraTing represents a fine sam- 
ple, Is a large wading bird of the order graUatoret, and dif- 
ferent genera of the species are found in Europe and Ameri- 
ca. The American crane {grua Americanui) famishes a good 
typical example of the whole class. Its long bill is dusky, 
turning yellow towards its base; the top and sides of the 
head are of a brilliant red ; the feet are black, and the plu- 
mage is white, except the primary and adjacent feathers, 
which are brownish black. The length of the fall grown 
bird, from the bill to the tip of the tail, is often thirty-four 
inches, and to the end of the claws sixty-five inches; the 
wings extend to ninety -two inches. The young birds are of 
a bluish gray color, with the feathers tipped with yellowish 
brown. 

Cranes are common in our Southern and 
Western States, from October till April, 
when they retire to the north. Their hear- 
ing and vision are very acute, hence they 
are difficult to approach. They roost eith- 
er on the ground or on high trees. Their 
nests are usually built of coarse materials, 
and are placed in high grass ; the eggs are 
two in number, and are hatched by the al- 
ternate attentions of both birds. They are 
easily tamed when captured, and may be 
kept on vegetable food. 

A New EnamellnK Proeess. 

Mr. J. H. Bobinson, of Liverpool, En- 
gland, has recently invented a process 
which, he claims, is not only cheaper, but 
in which the resulting product is free from 
those specks of dirt which seem insepara- 
ble from the present methods of manufac- 
turfl. The new process yields enamels of 
sufficient purity for dials and similar work, 
and is not so expensive as to virtually pro- 
hibit its use for ordinary purposes, such as 
name plates, notice boards, and wall ad- 
vertisements. Thin sheet iron is first cut 
andstampedto the desired shape, the edges 
of the plate being turned up slightly in 
the usual way, so as to form a shallow 
tray, the edge serving to hold the enamel 
in position during the preliminary stages 
of the process. The plate is then to be 
made chemically clean by any of the ordi- 
nary processes of pickling and scouring. 
The ingredients of the enamel should be 
taken in the following proportions, but, in 
some cases or for certain purposes, they 
might be slightly varied : White lead 12 
ozs., arsenic 3} ozs., flint glass 8 ozs., bait- 
peter 3 ozs., borax 6f ozs., and ground flint 
2 ozs. These are to be powdered and mixed 
thoroughly, placed in the crucible, and 
fused ^ .but before they are cooled they 
must be plunged into cold water, which 
has the effect of. rendering the mass very 
brittle. The cakes of fused enamel are 
then pounded to about the fineness of coarse 
sand, washed, and dried. The powder is 
then ready for use. The plates of sheet 
iron, having been well cleansed and tho- 
roughly dried, are sprinkled over with sufficient enamel pow- 
der to make the coating of the desired thickness, and are 
then placed in a muffle, the tumed-up edges retaining the 
swelling enamel in position. Lettering or designs can be 
produced on the surface by the ordinary means ; but if it is 
desired to put them on when the enameled plate is cold, they 
are first received on paper, an impression being taken in soft 
black enamel from the engraved plate, and subsequently 
transferred, vhe article being again placed in the muffle to 
fuse the enamel of the design or letters. The inventor claims 
that the iron back is more durable than copper, and it cer- 
tainly is cheaper. Variations in the color of the enamel can 
of course be obtained by the addition of various salts and 
earths, such as those of cobalt peroxide of manganese, pro- 
toxide of iron, etc., and similar diversity of color can be in- 
troduced into the design or the letters. 



is passed through a pair of coarsely set rolls, and subse- 
quently through a pair set more finely. The fibers have now 
become finely divided into particles of gun cotton, and in this 
condition are subjected to a lengthened washing in a tank of 
aerated water, the air being forced through the mass of 
liquid pulp by a fan blast. From the aerating washer the 
gun cotton — for such it now is — is run into settling tanks 
and afterwards partially dried, when it is taken to an in- 
corporating mill, consisting of a pan and pair of edge run- 
ners, in which it is triturated in company with one or two 
other chemical substances, which complete the combination 
termed cotton gunpowder. It now only has to be dried, and 
this is effected in wire-gauze-hottomed trays placed over a 
channel through which a current of warm air is driven. 
From the drying house the powder is taken to the cartridge- 







stockade post — with 12 lbs. of the powder placed against its 
side. The application of the compound to land mines was 
shown by placing fwo boxes each containing 30 lbs. of the 
powder in holes in the foreshore of the Swale — which flows 
by the company's works — covering them with 6 inches of 
sods, and exploding them. The result in each case was the 
formation of a crater 22 feet in diameter and 8 feet deep, be- 
sides the demolition of some of the factory windows, a result, 
we need hardly say, which was more unexpected than the 
other. To illustrate the statement that the powder could be 
exploded even when saturated with 20 per cent of moisture, 
a box of the powder stated to be so saturated was placed on 
the beach and successfully exploded. The concluding ex- 
periment was the explosion of 50 lbs. of cotton gunpowder 
suspended in the Swale in a case 10 feet below water level. 
The explosion threw up a fine column of 
water some 200 feet into the air, much to 
the satisfaction of the visitors, a satisfac- 
tion, however, not inferior to that afforded 
by the previous experiments, which demon- 
strated that a safe, handy and powerful ex- 
plosive was ready to be placed on the mar- 
ket — Enginetring. 



Cotton Cnnpoirder. 

This explosive is of the gun cotton class, although it dif r 
fers greatly from gun cotton proper, both in appearance and 
character, inasmuch as it is a fine powder of pale yellow 
color, and, it is stated, can be exploded with a cap direct 
after having been saturated with 20 per cent of water. This 
powder is now manufactured on a commercial scale at Oare, 
near Faversham, Eng., where a large number of military and 
naval officers, and scientific and mining gentlemen lately as- 
sembled to inspect the process of manufacture, and to wit- 
ness some experiments to test its power and safety. 

The initial process, as shown to the visitors, consisted in 
mixing together nitric and sulphuric acid, in which the cot- 
ton is steeped, 1 lb. at a time, after having been hand picked 
and farther cleaned by being passed through a scutching ma- 
chine, and afterwai^ washed and dried. After remaining 
in the add for aboat four minutes, the cotton is withdrawn, 
and the surplus acid squeezed from it under hydraulic 
pressure. It is said to bring with it 20 lbs. of acid from the 
tank, 12 lbs. of which are pressed out, the remaining 8 lbs. 
being abstracted from it in a centrifugal machine, in which 
6 lbs. form a charge. Prom the centrifugal machine the 
cotton is sent alternately to two steeping tanks and centrifu- 
gal machines, and after the second waeihiqg a4d drying it 



THE AHERICAH CSAHE. 

filling sheds, and is made into cartridges, which are packed 
incases and conveyed to the magazine. The magazine is 
situated some distance from the works,andi8 zinc-roofed and 
surrounded by a broad moat ; zinc was preferred for the roof 
under the belief that, if an' explosion were to occur, the zinc 
would volatilize instead of being blown about in fragments. 

The first series of exper'iments were intended to illustrate 
the safety in transport and storage of the cotton gunpowder, 
and included the lighting of cartridges by ordinary means, 
when they simply burned quietly away, and the ignition of 
others by a capped fuse, when they exploded violently. In 
order to show that explosion would not follow upon confla- 
gration, two barrels of the new powder were placed each in a 
roaring bonfire, and after a .time the barrels were burned 
through and the contents blazed harmlessly away. An iron 
pile driver weighing half a tun was then allowed to fall 15 
feet on to a box containing 10 lbs. of the powder, in order to 
illustrate immunity from danger in such cases as railway 
collisions, which, so far, it did, as the box was smashed and 
the powder scattered around. 

The second series of experiments illustrated the strength 
of the powder,' and consisted first in placing a charge of 2 
ounces of the substance in a borehole made in a block of Ken- 
tish rag stone measuring 5 feet by 3 feet by 18 inches, the ex- 
plosion of the charge cracking the stone in all direc- 
tions. Four steel ingpts weighing 8 cwt. each were next 
laid in a pile, with 2 lbs. of the powder placed centrally be- 
tween them. The explosion of the charge broke the ingots 
up and hurled the pieces to long distances. Other four in- 
gots weighing 11 cwt. each were similarly treated with 2J 
lbs. of the powder with similar results. A cylinder of cast 
iron, 2 feet in diameter and 18 inches deep, was charged in a 
central bore hole with 6 ounces of cotton gunpowder and 
flred, but the explosion only blew the hole through, driving 
a conical shaped piece out of the bottom. A 6 feet length 
of 70 lbs. steel rail was then laid on its side on bearings 4 feet 
6 inches apart, and in its groove J lb. of the powder was 
placed and tamped with clay. The explosion broke the rail 
into four pieces, throwing the two ends far apart. In mili- 
tary' work, the flrst illustration given was the cutting off a 
poqt Qf 13 inches by 12 inches timber — assumed to be a 



Tbe nomentam of Heat. 

Heat Is one of the modes of motion. The 
sun is its source. Vegetation springs up,ma- 
tures, and decays as the continued round of 
change goes on. Old forms are buried be- 
neath the new which rise upon their ruins. 
Thus have immense beds of fuel been hid- 
den for centuries beneath the earth's sur- 
face. Bom of motion from the sun acting 
upon matter ,these deposits represent stored- 
up inertia, to be changed into momentum. 
All matter is ponderable, or has weight, 
whether it be gaseous, or fluid, or solid, and 
of course possesses momentum when under 
motion. 

In speaking of the motion of particles, 
their weights are to be considered : those 
which have the highest motion have the 
least weight. 

The carbonaceous deposits, called coal, 
are simply combined elementary particles 
of different natures, and, when set free, 
give out their force to whatever they may 
come in contact with. Phosphorus and 
sulphur have their particles easily dis- 
turbed ; for this reason they are put upon 
matches. The motion of the hand easily 
sets their momentum free ; the wood of the 
^ Inatch is nex^ acted upon, then light kind- 

^g matter, then the coal. On and on this 
process goes, increasing in force as fresh 
fuel is added. 

It is momentum from first to last, origi- 
nally stored in the coal, and set free to be 
used for the benefit of man. To apply it 
in a manner that will utilize it best is his 
province. When water receives this trans- 
ferred momentum, or heat force, among its 
own particles, it becomes steam. Steam is 
simply water in molecular motion. When 
the water has received its molecnlar mo- 
tion, or when the steam is formed, by its momentum applied 
to the piston of the engine, the wheels are tamed, the train is 
set in motion, and continues untU the momentum is restrained 
by outside resistance or the supply of fuel is stopped. Thus 
did momentum begin and end its work, merely set free by 
human power, man acting only as the agent. — J. M. Sekt, 

8oand« 

Professor Tyndall lectured recently on this subject at the 
Boyal Institution. He began by saying that in the philosor 
phy of Locke an idea was defined as a mental picture; and in 
all his (Prof essor Tyndall's) teaching of Sdence, he always 
attempted to give clear ideas — restingupon a physical basis— 
of the phenomena presented, avoiding all vagueness of 
phraseology, and in pursuance of this plan he would show 
a few experimental facts as a basis from which to start. He 
then took a large glass vessel filled with perfectly invisible 
carbonic acid gas, and held it between the electric lamp and 
the brilliantly illuminated screen, so that the large shadow 
of the glas3 vessel was seen upon the screen. Upon tilting 
the vessel the heavy carbonic acid gas began to pour out of 
it ; and as it refracted light more than air, it became visit)le 
upon the screen as a falling stream full of waves. His as- 
sistant next began to blow through some invisible vapor of 
sulphuric ether placed between the screen and the lamp ; and 
as the invisible mixed breath and vapor issued from the tube, 
the stream was rendered visible by its unequal refraction of 
the rays of light. The same effect was produced by means 
of the hot gases from a burning candle placed between the 
electric lamp and the screen. These acts, he said, would 
serve to give a physical basis for their ideas, by showing 
that, in a perfectly transparent atmosphere, there might be 
invisible layers, having an influence of their own. 

If a wave of sound entered an invisible cloud of carbonic 
acid gas then the velocity of the wave would be reduced 
f K-m 1,120 feet to 900 feet per second ; but on leaving the 
gas and re-entering the common air, it would move with its 
original speed. At every change of velocity a certrflk portion 
of the sound would be sent back as an echo ; thug on first 
reaching a layeryof carbonic acid, a. part of the sound would 
be reflected, and, after passing through the layer and reach - 
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ing the other side, a further portion would be sent back as 
another echo ; if there were many alternate layers of air and 
carbonic acid gas, this action might take place so often as to 
(luench an entire wave of sound and to dissipate it in echoes. 
Professor Tyndall here called attention to a small square 
wooden tube, into the air of wliicli, he said, he could intro- 
duce at will seven vertical sheets of carbonic gas tlirough 
pipes. One of the sensitive flames, which contracted at a 
shrill sound, was placed at one end of the tube,and a whistle 
continuously blown by a bellows was placed at the other. 
When the tube contained air only, the sound passed freely 
and contracted the flame ; when he let seven sheets of carbonic 
acid gas enter the tube, they broke up th« sound into echoes 
so that its action upon tlie flame was cut off, being intercepted 
Uy layers of invisible gas. He then showed that heated air 
would have the same effect,by doing away with the carbonic 
acid, and placing four gas flames below the tube, so as to 
heat it in four places, and produce four layers of heated air 
inside. Layers of unequally heated air prevented the sound 
from passing through the tube, and broke it up into echoes. 
The lecturer here remarked; " How could it be proved these 
layers produced echoes'/" If they did so, of course he ought 
to be able to prove it experimentally, so some time since he 
asked his assistant to solve the problem practically, and Mr. 
Ootterill had done so. His plan was to take a large hot flame 
from a batswing burner, which had the power of reflecting 
sound, for the hotter the flame the greater was the reflection ; 
and he placed this flame in a position to throw back the 
sound, which it actually did, as proved by the contraction of 
the sensitive flame. 

Strange to say, the flame could reflect .sound much better 
than calico, muslin, and other woven fabrics. Professor 
Tyudall here borrowed a little boy's handkerchief, and 
showed that it would not cut off the sound even when folded 
four times ; neither would green baize, nor felt i inch thick 
— so thick that it would entirely cut off the light of the 
noonday sun. Two hundred layers of muslin in a square pad 
had but a feeble power in cutting off sound. The lecturer 
remarked that this was because the air was continuous in- 
side the fabrics. On wetting the handkerchief with water 
so as to prevent continuity of the air, a single layer of the 
wet handkerchief cut off the sound. Ife remarked that,after 
seeing these facts, the listeners would be quite prepared to 
understand that a heavy snow storm would have little power 
in intercepting sound, whereas loud noises might be quickly 
quenched on a clear day, supposing the air to be heated un- 
equally in different places. 

Professor Tyndall narrated how in one of his laboratory ex- 
periments he had placed fifteen layers of calico, each an inch 
or two behind the other and in front of one of his sensitive 
flames. He discovered thai the sound from the whistle 
would pass through the whole of the fifteen layers, and tl.at 
each layer would reflect a portion of it so as to act upon the 
sensitive flame ; thus in passing and returning through the 
fifteen layers, the sound passed through thirty layers in all. 

Professor Tyndall here took a large glass cabinet,about the 
size of a watchman's box, and he caused the sound from the 
whistle to enter it on one side, and to depress the sensitive 
flames when it escaped on the other. In the lower part of 
the cabinet inside he lit two large gas flames, and the hot 
air from these, rising in the cabinet, intercepted the sound, 
so that the flame ceased to be shortened. He thus proved 
that invisible columns of heated air would cut off sound. He 
then put out the burners and lit a piece of phosphorus placed 
in a saucer at the bottom of the cabinet ; the latter of course 
w as soon filled with a thick smoke of [phosphoric acid — so 
thick was it, that it cut off from view a lighted candle which 
was placed at the back of the cabinet ; yet this cloud, which 
was so powerful in cutting off the rays of light, did not in 
terrupt the waves of sound at all. Having thus proved that 
invisible warm air may act as an acoustic cloud, he said that, 
when such clouds are close to the source of sound, the echoes 
are immediate, and mix with the original sound; but if the 
acoustic clouds are further off, then there are prolonged 
echoes. Further, the length of an echo is a measure almost 
of the depth of the acoustic cloud whence it comes In 
the experiments at the South Foreland, he discovered that, 
when a sound penetrated to a great distance,then the echoes 
were longest. 

At the close of his lecture he argued that the phenomenon 
which Arago could not explain was due to warm air from the 
chimneys of Paris, forming acoustic clouds which surrounded 
the station at Villejuif, while the other station at Monthlery 
was free from this heterogeneous atmosphere. 



The micro-Iiantern. 

Discarding the usual microscopic low powers, we have now 
adopted, with increased advantages, an objective construct- 
ed on the same principle as the well known i)ortrait combi- 
nation, very short in focus, and with a large aperture in 
comparison with its focal power. The tube in which the 
lenses are mounted is very short, so as to permit of the pas- 
sage of a ray at a great degree of obliquity to the axis. This 
enables the objective power to cover a large field, or, speak- 
ing inversely, to project an image of large dimensions com- 
pared with its focal power. But no one who has bestowed 
attention upon the transmission of large oblique pencils will 
full to see that, if the object to be enlarged were mounted 
upon a flat glass, the astigmation would be so great that, 
while there would be plenty of light,there would be no mar- 
ginal definition worthy of the term in the enlarged image. 
This is quite true; hence we will afford some explanation 
of the manner by which we so manajfed that, whereas by 
one of the usual microscopic objectives only one extended 
wing of a grasshopper was shown on the screen, we showed 



not only the one wing, but also the body and the second 
wing, and not only the whole of one insect or fly, but the 
whole of three of them which were mounted on one slide, 
and this with such good marginal definition as to permit the 
spectators to advance to the screen and examine the details 
through hand magnifying glasses. 

There issold,in the watch glass makers' shops in Clerken- 
well, a foreign made watch glass of a peculiar kind, and 
known in the trade as "concave crystal." The price we 
paid was at the rate of five shillings a dozen, or more than 
six times that at which ordinary lunette glasses can be ob- 
tained when purchased in quantities. They are stout and 
strong, the edges finely polished, and theyare curved, spher- 
ically, to a very slight degree. The diameter of those we 
obtained were an inch and a half, and, instead of mounting 
the objects which were intended to be subsequently magni- 
fied between two circular but flat glasses as usual, we 
mounted them between two of these " concave crystals." 
Here was the whole secret. The two glasses must be placed 
" spoon fashion," and the object,being between them, is bent 
in a gentle curve. With objects mounted in this way, and 
employing an objective of the kind we have just described — 
what is known by photographers as a " locket portrait com- 
bination" will answer well if of short focus — the lime lighi 
need no longer be regarded as an indispensable requisite in 
the showing of microscopic objects ; for with a good lamp, 
burning paraffin oil, a disk of six feet may very easily beob- 
tained. 

Hitherto we have sj)oken of natural objects. But in prac- 
tice we have also used this arrangement in connection with 
photography, both in obtaining pictures, with large aper- 
ture, which should be microscopically sharp all over the area 
of delineation, and, conversely, of producing enlargements 
from pictures thus obtained. As respects the exposure re- 
quired to produce an absolutely sharp picture, it is, com- 
pared with that which is necessary on a flat plate, less than 
half, because in the latter case a sto]) must be used to se- 
cure intense definition at the margin; hence if proper me- 
chanical contrivances be adopted for effecting a rapid ex- 
posure, there will be no difficulty in taking a fully exposed 
negative of any scene in which instantaneity is a pre-requi 
site, the picture afterwards bearing a great degree of en- 
largement. After several trials we can assert with confi- 
dence that the manipulation of a circular and slightly con- 
cave surface is quite as easy as that of a flat glass. — British 
Journal of Photography. 



THE rOLTTHE AND WEIGHT OF DISTILLED WATEB AT 
DIFFEBENT TEHFEBATITBES. 



BY RICHARD H. BUEL. 



In general, water expands when heated, and contracts on 
being cooled — with the exception that the greatest contraction 
occurs when the water has a temperature of about 39° Fah. , so 
that expansion takes place whether the temperature is decreas- 
ed or raised above this point. The precise temperature at which 
water attains its maximum density has not been accurately de- 
termined. The differences between the results obtained by in- 
dependent investigations are, however, very slight, and the 
point of maximum density is commonly taken at 39 -2° Fah., or 
4° on the centigrade scale. At this temperature, the weight of 
a cubic foot of distilled water, as determined by the best au- 
thorities, is 02'425 lbs.; the weight of a United States gal- 
lon is 8-379927 lbs., of an imperial gallon. 10-05312 lbs., and 
of a cubic inch, 252-8787 grains. In French measures, it is 
usually assumed that a cubic decimeter of distilled water 
weighs 1 kilogramme. This is not strictly accurate, owing 
to a slight error, in regard to the weightof water of maximum 
density, which was made at the time of fixing the measure ; 
and the absolute standard is the liter, which is a volume of a 
kilogramme of pure water at the temperature of maximum 
density. In practice, however, the volume of a liter is com- 
monly assumed to be one cubic decimeter, and the error aris- 
ing from this assumption is unimportant, being less than 
0-00002 of a kilogramme. The expansion of water by heat 
is not regular for equal increments of temperature, but the 
law of the expansion has been determined by numerous ex- 
perimenters, the most prominent of whom are Kopp, Mat- 
thiessen, Sorby, and IJosetti. The fonnulas constructed 
from their experiments are given below, being taken from 
Watt's "Dictionary of Chemistry." 

Let V = ratio of a given volume of distilled water, at the 
temperature, T, on Fahrenheit's scale, to the volume of an 
equal weight, at the temperature of maximum density. 

^^'^ weight of a cubic foot of distilled water, in pounds, 
at any temperature, Fahrenheit. 

For temperatures from 32° to 70° Fah. : V = 1-00012 
—0-000033914 X (T— 32) -1-0-000023822 X (T— 82)5—0 0000000 
06403 (T— 32)-'. 

For temperatures above 70° Fah. : V = 0-99781 + 0000061- 
17 X (T— 32) + 0-000001059 X (T— 32)*. 
„, 62-425 



The table given below has been computed by the aid of 
these formulas. The experiments on the expansion of water 
have not been carried beyond a temperature of 412 Fah., 
60 that the results given in the table for higher tem- 
peratures have not been verified. It is not probable, 
however, that they are greatly in error. The highest tem- 
perature in the table corresponds to a pressure of saturat- 
ed steam of more than 1,000 lbs. per square inch. The suc- 
cessive increments of 10° Fah. give such slight changes 
in the successive differences in relative weights and vol- 
umes as to render interpolations by proportion sufficiently 
accurate for most purposes. The weights given in the 



tables are for pure water, so that, when water contains 
foreign matter, it will be necessary to multiply the tabular 
weight by the specific gravity of the water. For ordinary 
rain, spring, or river water, the correction is generally so 
slight that it may be neglected. Below are given the specific 
gravities of waters from different localities, the most of 
which have been taken from Professor Chandler's lecture on 
"Water," publislied in the thirty -first annual report of 
the American Institute : 

Atlantic Ocean 1 0275 

Dead Sea 117205 

Great Salt Lake 117 

Mississippi River 1 00068 

Croton (New York Water Supply) 1-00008 

Ridgewood (Brooklyn Water Supply) 1-000067 

Cochituate (Boston ^Vate^ Supply) 1-000053 

Schuylkill (Philadelphia Water Supply) 1-OOOOG 

Delaware River 1000059 

Lake Erie 1-000107 

LakeMichigan 1000113 

Genesee River 1 000226 

Passaic River 1 000127 

Thames, at London 1-000279 

Seine, above Paris 1-000151 

It will be seen from these figures that, for most cases, it 
will be sufficiently accurate to use the weights given in the 
table. If the weight of a gallon of water at any tempera- 
ture is desired, it may be obtained by dividing the weight of 
a gallon of water at the temperature of maximum density, 
previously given, by the relative volume at the required tem- 
perature. It may also be obtained by multiplying the weight 
of a cubic foot of water, at the given temperature, by 013368 
to find the weight of a United States gallon, and by 0-100372 
to find the weight of an imperial gallon. ^Vhen water con- 
tains foreign matter in solution, its rate of expansion by heat 
is not exactly the same as in the case of distilled water. 
There has not been a sufficiency of experiments, however, to 
determine the law of the variation, and no great error will 
arise from the assumption that the expansion is in accordance 
with the formulas given above. 

Withthese explanations, the use of the following table 
will be rendered plain to the reader 

VOIAlJIE AND WEIGHT OF DISTII.,LED WATEIl AT DIFFEKENT 
TEMPEUATlltES OX THE FAnHENIIEIT SCALE. 
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•42o 



Preparation of Tl^ool before Cardlns. 

Messrs. Whittaker and Ashworth state that this operation 
effects an economy in oil in the usual process of oiling the 
wool. The first treatment is in an alkaline bath. The wool 
is then worked for one or two minutes in an acid bath, at a 
temperature of about 99° Fah. This bath is composed of 200 
gallons water and 3 pounds of commercial sulphuric acid ; it 
serves for the treatment of about 200 pounds of wool. The 
wool is now carefully washed and dried. Thus prepared, the 
amount of oil requisite for the oiling process is reduced 50 per 
cent. The above is the subject of an English patent. 
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DECISIONS OF THE COUBTS. 



United States Circuit Court.— District of IflaNsa- 
chusettN. 

UNION PAPER COLI.AK COMPANY rS. EMEBRON LELAND. — PATENT KMBOBBED 
COLLARR. 

[Inequity.— Before CiaFFOBD and Lowell, J ttdgea.— October, 1874.] 
LOWELL, J.: . ^ , . * 

ThlBBult Is brought to rCBtralii the Infringement of the second reissue of 
W E. Lockwood'8 patent of 1859. the reissue being granted in 18*3. 

The specification declares the Invention to consist of a collar or cuff hav- 
ing a paper surface Imitative of the textile surface of a collar or cuff of tex 
rile fabric; that In carrying out his invention Lockwood uses a fabric com- 
posed of paper and muslin, or equivalent fabric, having a smooth, white, 
polished, or enameled oaper surface to represent that of starched linen. It 
then describes one mode of making the Imitation of a linen or muslin sur- 
face, by dies, but does not claim nor limit the Invention to any particular 
appliances or machinery for embossing the fabric. Tlie claim Is for a collar 
having a paper surface Imitative of the textile face and fiber of a dressed 
linen collar, as set forth. * _, ... -r. .. *. * . * 

The case turns on the question of novelty. • There is the English patent of 
De La Rue , takea out In 18:W, for embossing paper In parallel lines; and one 
granted to John Evans, In 1854, for ornamenting paper with an Imitation of 
the patterns of textile fabrics. • Samples are produced from papers actually 
madebeforel859, which are of this character. • 

Collars and similar articles made of paper were patented to waiter Hunt 
In 1854 as a new manufacture; and Lockwood was the owner of this patent 
when he made the Improvement now In controversy. 

In this state ol the art, collars and cuffs made of paper being known, and 
Daper embossed In various modes, some of which were Imitations of the 
surface of textile fabrics, being known, we are of opinion that there was In 
1859 no patentable novelty In the application of paper embossed In imitation 
of linen to the making of collars andcufis. 

The evidence In the record goes even beyond what we have already men- 
rIoned,and renders It probable that paper embossed In imitation of a linen 
surface was used for collars and cuffs long before the date of the alleged in- 
vention , and that such articles were offered for sale In New York and known 
(o several persons. It Is true that they were not found to be acceptable to 
the trade, and they had very probably been forgotten ; but they were Imita- 
tions of linen, and the reasons whicli operated to prevent their general use 
were of a commercial and economical character. 

Bill dismissed with costs. 
yW. O. fl'(««f//, for complainant, 
.4. J. JRobinaoii, for defendant. 
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ADAMS.— PATENT 



MONCK AND BOI.LIN J. IVEB r«. BENMAMIN 
GLASS CUTTER. 

[hi equity .—Before Shipman, Judge.— April, Wii.^ 
The Invention covered h y letters patent t o Samuel G . Monce, June 
for an " Improved tool for* cutting glass, ■ ■ 



, 1869, 

,„. „ ^ ... .„ ^ consists, so far as the revolving 

steel cutter is concerned. In the fact that the sides, which are parallel at the 
axis, are beveled toward each other, at the perimeter, at an angle of about 
forty-five degrees to the axis, thus meeting about midway and forming a 
cutting edge, which Is approximately a right angle. 

Such an Instrumeut embodies the condltlonw that give efficiency to the 
glazier's diamond, viz. : the cutting edge Is currilinear: It Isformedby two 
surfaces meeting at ri{jfit anpfes; these eurf aces &tc equm/lu incfhted to the 
axis of the cutter; and when the cutter Is properly mounted in Us frame, the 
Inclination of the cut will naturally be at rff/fit angles to the surface of the 

f/lflfiH. 

' It is a fact worthy of mention that this small and Inexpensive tool has 
Itroved tohe of great utility and has achieved success, having confessedly 
superseded all other Inventions as a substitute for the glazier's diamond. 

Monce's Invention Is not anticipated by revolving cutters designed and 
used for other purposes (as for dressing the surface of grindstones, the cut- 
tine of gas nlpes. or the cutting of paper or of pasteboard, or of leather), In 
which the distinctive feature of the Invention— the double bevel forming the 
right-angled edge— is present. If at all, bv accident, and which, althougj 

._ . j.^^ . _, .__ . ._ ... _.,„__. .. 



h ( 



pable In exceptional cases of being used to cut glass, will not practically 
"irform the office of a successful glass cutter for glaziers' purposes. 
The cutter of the patent, which makes a cut at ripht angles to the surface 



perform the office of a successful glass cutter for glaziers' purposes. 

rw,. _ _.^ — . ^, ^ — ^^ which makes a cut at right angles " '' ~ 

pated by tiie Pike cutter, which b 
in a slanting direction. 



, which makes a cut at right angi 

of the glass, is not anticipated by tiie Pike cutter, which bears upon the glass 



The patentee having disclaimed a revolving cutter, his claim to "The cut- 
ter A, constructed substantially as shown and described, and for the pur- 
poses set forth," Is a claim to the particular form, shape, and angles of the 
cutter, which adapted It to the purposes of a glass cutter, and Is as exact 
and accurate as the nature of the subject will permit. 

The patent Is not void for ambiguity, because the specification merely 
says that the cutter is to be •* hardened/' without specifying what degree of 
hardness l.s to be given to it. 

[ Ofiarle'i E. Mitchell, for complainants. 

W, Edgnr Simouda, for defendant. | 
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Improved Corn Planter. 

Jeus Klvenid, Ke<l AVing:, Minn. — By suitable constniotion, as each 
hole of a wheel comes beneath a hole in the reservoir and receives 
the seed, a corresponding: arm comes above said bole and serves as 
H cut-off to prevent any more seed passing out than the amount 
contained in said hole. The wheels are revolved by tubes, which 
strilte the ground and serve as fulcrum points around which the 
wheels move, the axle moving up and down in loops. The sleeve of 
each tube is pushed up to dischaive the seed into the soil as the 
weight of the wheels and axle are thrown uponsaid tube. 

Improved Invalid Bedstead. 

Oscar G. Cosby and Geoi-ge 'SV. McOovem, Richmond, Va.— llie 
object is to enhance the ease and quiet of the patient when changing 
nls position. The device consists in the combination of an endless 
cord, with mechanism for raising the hinged head section, consisting 
of a lever bracket, a slide, and a band and pulley, for the purpose 
^f ghing a pfisitivc anil easy downward adjustment of the head 
cction. 

Improved Double RcverNlble HIu$;e. 

Edward Halsey, San Jose, Cal.— The invention is an improvement 
in the class of reversible hinges which are formed of two plates, 
one having eyes or sockets, and the other pintles, on each side, and 
the eyes being slotted to receive the pintles, so that the door may 
swing in eitherdirection without becoming detached. The improve- 
ment relates to a construction and arrangement whereby the hinge 
is strengthened and its operation made as nearly noiseless a.s practi- 
cable. 

Improved Tank I'ur PreHervlus'. 
John Peter Schmitz, San Francisco, Cal.— This in\-ention relates to 
certain improvements in preser\ing apparatus, and it consists in an 
airtight tank in which the substance to be treated is placed, the 
said tank having a Are protector and a burner Inside, which latter 
connects through a flexible tube with a lamp upon the outside. 
The flame of the lamp abstracts oxygen from the air in the tank, 
and substitutes therefor the pre.=ervati\e products of combustion, 
the flexible tube being tied, severed, and its tied end enclosed by a 
screw cap when the process of |)reseiTing is complete, and the tank 
and its contents are U^ be stored away. 

Improved Stair Builder's Rule. 
John J. Robinson, Orange C. II., Va.— The object of this invention 
is to provide an improved rule for stair-building, and it consists in 
a square rule, inside of which is contained a graduated extensible 
portion, and at the opposite end an adjustable prick, the said rule 
being provided with two spirit levels, one for plumbing and the 
other for ordinary leveling purposes. The inventor claims to be en- 
abled, by means of this improved rule, to rapidly construct and fit 
the balusters to the hand rails, uniformly and in proper position. 
Improved Seivlug Alaclilne. 
Daniel Williamson, Sunbury, Pa.— This invention consists of an 
arrangement of cams on the dri\ing shaftand a spring for working 
an upper feed ; also a cam on the shaft and a spring for working the 
pressor, whereby the same shaft shall operate the needle bar, pressor 
bar, and feed bar. 

Improved Gymnastic Apparatus. 

Horace S. Carley, New York city.— This consists of a grooved 
wheel with a handle pivoted to each side, mounted on a rope 
stretched horizontally. The handles hang down each side for the 
performer to suspend himself by to perform his feats, and at the 
same time propel himself along the rope. The performer may 
mount above the wheel, either on the rope or on the ground, turn- 
ing the handles upward and the stirrups downward, and thus ride 
on the wheel. 



Improved Runner Attacbment for Vehicles. 

John A. Hyde, Englewood, N. J.— This invention consists of run- 
ners which are secured to the lower portions of the wheels by hinged 
Jaws and clamps, the object being to convert the wagon temiJorari- 
ly into a sleigh. 

Improved miter Box. 
Peter Suydam and William G. Suydam, New Brunswick, N. J.— 
For the saw guiding and regulating posts there are two rigid rods 
side by side, with tubes to rise and fall on them. Said tubes carry 
guides, for the sides of the saw, which are adjustable for saws of 
any thickness, and for taking up the slack caused by wear. One of 
said tubes carries a spring presser to hold the guides above the work- 
ing position when required for adjusting the saw on the work. One 
of the posts has an adjustable stop collar to regulate the descent of 
the saw. The adjustable holders for spring miters consist of hori- 
zontal bars with a vertical piece at one end arranged to slide for- 
ward and backward, across the bottom of the box, and toward and 
from the back of the box, to hold one edge of the work while the 
other rests on the top of the back, said bars being provided with set 
screws for holding them. 

Improved Scaffold Bracket. 
Samuel Nelson Msher, Milford, Ma.ss.— This appaiatus for sup- 
porting scaffolds in the erection of buildings consists of a folding 
bracket having an adjustable hook for fastening it to the building. 
Improved Thlll Coupling. 
Axel Olsson, WiUiamsburgh, N. Y., assignor to himself, J. W. Cox, 
and D. Merrltt, of same place.— This thill coupling locks itself when 
forced into place upon the coupling bolt, and at the same time may 
be easily unlocked when removed. 

Improved Rolling Shutter. 
Hector J. Dcfrenne, Green Bay, Wis.— This is a blind made of slats 
hooked together, to be raised and lowered by rollers suspended by 
cords. The latter pass over an upper roller In a chamber above the 
window, and down to another roller at the bottom of the chamber, 
on which they wind. The rollers are worked by an endless cord, 
which Is so arranged on pulleys that one part of Its course is along- 
side of one of the sides of the window frame, where It can be 
worked inside of the house for raising or lowering the blind whe- 
ther the window is open or not. The invention also consists of a 
novel mode of connecting the slats together by wire links. 
Improved Stays for the Bottoms of Pantaloons. 
Stephen D. Mills, Kingston, N. Y.— This is an India rubber stay 
designed to take the place of the canvas stay now used In the manu- 
facture of pantaloons to keep the bottoms of the legs in shape. 
Improved Bridge. 
Peter M. Fulton, Hhlnebeck, N. Y.— Towers are erected at suitable 
required distance from each other, and bear arch-supporting cables. 
The hight of the towers may be reduced to a considerable extent, 
and thereby the great cost of the same, as compared to suspension 
bridges, lessened. The towers seiTe also as abutments for the arch- 
sections, which are stretched and supported across the span between 
the towers, their symmetrical semi-sections being firmly Joined by 
central key pieces. The arch sections are constructed from both 
towers toward the center without a supporting scaffolding, by the 
use of a derrick above and a traveling truck underneath, which 
forms the platform for the workmen. One arch section after the 
other is joined to the other and hung to the cables, until the grooved 
and pointed approaching ends of the arch sections may be con- 
nected by the correspondingly perforated key pieces. The roadway 
is then hung by vertical suspension rods to the lowermost arc. 
Improved Plow. 
Thomas S. Macomber, Haiplltpn, N. Y.— The invention consists iu 
devices whereby the mold boaVcJs and their attached shares are con- 
nected to the beam of the plow, so that, by turning the right hand 
mold board down against the landside, the other mold board will 
be raised into a horizontal position, forming a right hand plow, and 
by turning the left hand mold board down against the landside the 
right hand mold board will be raised into a horizontal position, 
forming a left hand plow. 

Improved Omclllatlng Engine. 
George W. Heald, BaldwinsvlUe, N. Y., assignor to himself and 
William F. Morris, of same place.— This improvement In oscillating 
engines consists of a novel contrivance of tightening bearings and 
adjusting screws therefor with the crosshead of the piston rod, 
which is arranged in guides projecting from the cylinder bead, to 
take the strain of oscillating the cylinder from the rod. 

Improved Steam Engine Governor. 
Frederick M. Brown, Warren, R. I.— This governor is contrived 
similarly to some governors now in use, the peculiar feature of It 
being the upward movement of the balls on the arms when the 
speed diminishes, and the downward movement when the speed 
increases, and in the levers and rods by means of which these move- 
ments are produced. 

Improved niap Exhibitor. 
John IJchtenberger, FortWaj-ne, Ind.— A hanging bracket sup- 
ports the map rollers, which may be mounted directly in the brack- 
et, one in front of another ; or they may be arranged In a hollow 
cylinder mounted on pivots, so as to revolve upon Its axis to bring 
the maps into position for pulling them down. A slot is formed for 
each map to drop through, and an endless cord with an idle pulley 
may be employed for turning the cylinder. 
Improved Ploiv. 
Albert Hampe, Staunton, 111.— The greater or lesser depth of the 
share is regulated by swinging the standard backward or forward 
on its pivot bolt, and setting a fastening bolt to the position of the 
same. The lateral position of the plowshare sideways from the 
beam is adjusted by means of an end clevis and screw bolt, so that 
the plow can be set as required, increasing thereby the sti'ength of 
the parts and the efficacy and usefulness of the plow. 
Improved Harvester Rules. 
Davids. Fulton. Paris, Pa.— This invention Is a machine for har- 
vesting grain, and consists of a reel, the arms of which act inde- 
pendently of each other. Cam deiices throw the arms into the pro- 
per position for sweeping the apron. 

Improved W^ronght Iron Column. 
John B. Cornell, New York city.— The invention relates to the 
employment of a T-shaped bar for forming the joint between the 
vertical ribbed plates composing the chord, the edges of said plates 
being riveted to the lateral wings or flanges of the bar. The joint 
is therefore an element of strength, and a strut or cord of minimum 
size and weight and maximum strength is pro\ided. 

improved machine for Colling metal Rods. 

Philander H. Standlsh, Jefferson City, Mo.— The mandrel consists 
of a flat bar of steel, wide and thick as the largest coil to be bent, 
with an oval tapered point, graduated from the size of the largest 
to that of the smallest coll. The bar Is fitted in the hollow shaft of 
the driving wheel, so as to be shifted along it, to cause the tapered 
point to project under the bending wheel more or les3, and is pro- 
vided with a collar. There is a set screw at each end of the hollow 
shaft, tor holding it wherever it may be set, to utilize the same ma- 
chine for eoils of all sizes, the bending wheel only being changed. 
The said wheel for that purpose is fitted detachably in a slotted 
lever, and the guide is fitted adjustably in the slot of the lever, to 
adjust to the wheels of different sizes. 



Improved Bale Tie. 

John B. Arrants, Society Hill, S. C— This tie consists of a blockt 
to which one end of the hoop is riveted at the middle of the side 
which Is outward when applied to the bale, and across the outside 
of the upper end. The inside of the lower end is a transverse 
groove, in which a loop Is secured of wire, around one bar of 
which the other end of the hoop is bent. The loop is so adjusted on 
the aforesaid block that the strain of the hoop keeps it in place, 
and the loop so binds the part of the hoop bent around It in one of 
the said grooves in the block as to hold it securely. 
Improved IVater Closet. 

Edwin O. Brinckerhoff, New York city.— By suitable construction, 
when water is admitted into a ring pipe, it will be discharged on all 
sides of the basin, so that the entire inner surface of said basin will 
be thoroughly washed, cleaning it much better and with less water 
than when the water is admitted at one side of the basin In the 
usual way. 

Improved Rein Holder. 

Benjamin R. Hamilton, South Deerfield, Mass.— This invention 
relates to the construction of rein holders, and consists in a wedge- 
shaped tube and a cross-grooved wedge confined therein, the teins 
being passed through the tube and the wedge made to act between 
them. 

Improved machine for Tapering I.eather. 

John Settleand George W. Settle, Lebanon, Oregon.— In using the 
machine, a semicyllndrical block is adjusted as required, a knife- 
carrying frame is turned back, the strap or other leather to be opei 
ated upon is inserted between the block and the knife and roller of 
the frame, and the frame is swung forward, paring off the leather 
to exactly the desired taper. 

Improved Station Indicator. 

John W. Bryan, Watertown, Tenn.— This consists of a casing with 
an upper and lower chamber, pro\ided with sliding frames and 
spring followers for holding the station-indicating plates, in connec- 
tion with a sliding key or frame ha\ing shoulders for carrjing the 
station plates to the upper front opening and retaining them, bj' 
springs at the sides of the opening, exposed to view. A false spring 
bottom carries the lower spring follower upward for recei\'ing the 
station plates in regular order after each trip. 

Improved AVaterproof I.lquld Blacking. 

Edward Clark, New York city.- This waterproof blacking is made 
of gum shellac, methyllc alcohol, gum camphor, lampblack, sweet 
oil, mutton tallow, turpentine, and oil of mirbane. It Is applied 
with a soft camel hair brush, and requires no rubbing beyond what 
Is neceasary to spread it evenly over the surface to be blacked. 
Improved Paper Bag machine. 

Charles H. Kellogg, Leverett, Mass.— The paper is moved along 
over a table, cut off, and then folded over a former ; then the hori- 
zontal bottom folders move forward and fold in the sides of a por- 
tion of the tube which projects beyond the table, to form the upper 
part of the bottom ; then the upper vertical bottom folder comes 
down, and the lower vertical folder moves up to fold the remaining 
portions and stick them to the other portions, paste having been 
suitably applied for the purpose beforehand. 



Improved Water and Steam Indicator for Boilers. 

William L. Carman, Bel\idere, Neb.— To the upper end of a cylin- 
der is bolted a cover, upon the inner side of which are two projec- 
tions. Through one projection is formed a steam port, which passes 
out through the top in such a direction that the steam may strike a 
whistle. The Inner end of the port is covered with a valve attached 
to a float, which floats upon water in the cylinder, and Is kept in 
place by two guide pins. The cylinder is connected with the boiler 
by a water pipe and by a steam pipe, so that the pressure of steam 
may be the same in both boiler and cylinder. By this construction, 
as the water In the boiler becomes either too high or too low, the 
port will be uncovered, and the escaping steam will sound the whis- 
tle. By other construction, if the steam pressure reaches a point 
above that which a lever is weighted to resist, another valve will be 
raised, allowing the steam to escape and sound the whistle. There 
are also arrangements whereby the escaping steam from the ports 
may give a different sound, and thus show by the sound whether 
the alarm has reference to the water or the steam. 
Improved Brush. 
Charles A. Hussey, New York city.— This invention consists in a 
brush having a flexible handle for containing the mucilage, with a 
discharging tube through the neck of the handle, and a metallic 
shield or cover over the brush, which screws tightly to the neck. 
Improved IVashlng machine. 
John P. Bassett, Limestone, N. Y.— In this machine the rollers 
between which the clothes are passed, are reciprocated longitudi- 
nally, so that the clothes are subjected to both a rubbing and rolUng 
pressure. The improvement relates particularly to the means for 
adjusting the spring pressure on the lower roller. 
Improved Pump. 
George W. Hooper, Greene, Me.— This invention consists of pack- 
ing for the piston rod, composed of a metal thimble fitted snugly 
to the rod, and held so as to accommodate it to the piston by a lea- 
ther diaphragm, in which the thimble is fixed so as to be movable. 
The invention further consists in the construction of the end 
pieces of the cylinder which forms the cylinder heads, ways, or con- 
duits for the water, and seats for the valves, and in the means for 
fastening the valves to the said seats, by passing the flexible end of 
the elastic face of the valve through a slot in the top of the said end 
pieces. The pump handle Is arrarged in a pivot block to shift for- 
ward and backward, to regulate the stroke to the depth of the well. 
Improved Boot I.eg Turning machine. 
David Bissell, Detroit, Mich.- In this machine a pulling bar is 
operated inside of a tube on which the leg is drawn, and a pushing 
bar is operated on the outside, to turn the leg over the end of the 
tube. The said bars move simultaneously in opposite directions. 
The invention consists in devices whereby the mechanism may be 
worked in the way most natural to the operator, also to avoid the 
shock and strain on the machine caused by the sudden stopping of 
the crank. The machine may be worked by hand or power, and be 
readily changed from one condition to the other, and smaller 
legs can be turned on the machine than it has been possible to turn 
as it has been heretofore made. 

Improved Sheep Shears. 

James L. Smith, Tuscola, III.— This invention consists in a guard 

placed on the inside near the point of one of the blades of shears, 

to shield the skin and guide the shears in the operation of shearing 

sheep or other animals. 

Improved TVatch Key. 
John S. Birch, New York city.— This is a watch key adjustable to 
square pi vots of different sizes, toenablethekeytowindany watch. 
The key is made in two pieces, the upper ends of them being faa- 
tened in a solid handle ; the lower ends are bored out to receive the 
square pivot ; and the distance apart of the lower ends Is adjusted 
to any size of pivot by a screw which passes through them and 
enters a nut on the other side. The head of the screw is concave 
underneath, and rests on one side in a slot in the jaw of the key. 
This appears to be an excellent invention in its line, being made of 
the finest hardened steel to ensure durability, and is the result of 
eight years' experiments on adjustable watch keys, of which Mr 
Birch Is the original Inventor. 
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Chief Ensineer*8 Office, U. S. Navy Yard, 

■\Va3UINQT0N, November 18, 1874. 
Commodore Thos.ff. Patterson, U.S N., Commandant : 
Sir:— In obedience to your order of October 5th, 1874, 
to carefully test the Empire Portable Forge, manu- 
factured at Troy, N. Y., I have the honor to submit the 
following report: 

****** This is a very 

excellent and convenient forge. It works easy and with 
but little noise, and the power being applied with a lever, 
It can be worked without Interfering with the manipula- 
tion of the Are. 

I can recommend It as a very useful tool for work on 
ship board or shop use. 

V'ery respectfully, your obedient servant, 
[Signed] EDWIN FITHIAN, 

Chief Engineer, U.S.N. 



Tl\e Charge for Insertion under this head is $1 a Line. 



Dry steam dries ffreen lumber in 2 dajs, and is the 
only Cheap House Furnace. H. G. Bulkley, Cleveland, O. 

A-g-ricultural Implementa, Farm Machinery, Seeds, 
T ircilizers. R. H. Allen & Co.. 189 & 191 Water St.,N.Y. 

Mag-ic Lanterns, Stereopticons of all sizes and 
p tees, for I'arlor Entertainment and Public Exhibitions. 
Piys well on small investment. Catalogues free. McAl- 
lister. Man'f'g. Optician, 49 Nassau St. .N. Y. 

Fleetwood Scroll Saw, with Boring Attachment, 
for all descriptions of light Scroll Sawing. See adv't., 
page 18S. Trump Bro's, Manufacturers, Wilmington, Del. 

ForSale— No.(iMcKcnzie Blower; cost $500; used 
two years. Price $200. Enterprise M'f'g Co., Phila. , Pa. 

Heavy Planer and Matcher (second hand) wanted. 
State lowest cash price, maker, and condition. P. P. 
Toale, Charleston, S. c. 

Housekeepers, House Furnishers i n Tin, Tinmen, 
send Postal Curd to J. U. Abbe, Providence, U. I. 

We have had continuous business relations with 
Geo. P. Kowell & Co. for between three and four years, 
and have found them honest and prompt in every In- 
stance. Person-j contemplating a wide-spread venture In 
advertlslnt; would do well to communicate with G. P. R. 
& Co., 11 Park Row, New York. They have unusual fa- 
cilities for tlie transaction of such business.— [Observer, 
Fayetteville, Tenn.l 

Thomas's Fluid Tannate of Soda never fails to 
rcmo\ e St';de from any Steam boiler; it removes the 
Sf'-Hlc-i-rodacing material from a 1 kinds of water; cannot 
injure Boiler, as It has no effect on iron; saves 20 times Its 
cost both in Fuel and repairs of Boiler; increases steam- 
ing capacity of Boiler; has been tested In hundreds of 
Boilers; has removed Bushels of Scales in single cases. 
It Is In Barrels 500 lb., >^ Bbls. 250 lb,. 1^ Bbls. 125 lb.. 
Price 10 cents per lb., less than K price of other prepara- 
tions, and superior to all others. Address orders to 
N. Spencer Thomas, Elmlra, N. Y. 

Tin Manufacturers,whohave waste strips, pieces, 
or round blanks to sell, address— giving sizes— Norton 
Bros.,44&46RiverSt., Chicago, 111. 

$3,000 in Premiums; Stamp for Circular. Thomas 
SfhoUcld, Grass Valley, Cal. 

For Sale— The entire Patent or State Rights for 
the best Music Leaf Turner out. Will turn back, for- 
ward, Dal Sig , or Da Capo, without using the hands. 
Address J. T., Birmingham, Conn. (I*. O. Box 120.) 

See N.F. Burnham's Turbine Water Wheel ad- 
vertisement, next week, on page 189. 

Wanted— Traveling Agents, to appoint Sub- 
Agents, or Canvassers, everywhere. Address E. F. Lan- 
dls & Co., Lancaster, Pa. 

Zero-Refrigerator with Water Cooler. Best in 
the World. Send for Catalogue. A. M. Lesley, 221 W. 
33d street. New York. 

For Sale— Engine 2x4i^— J^ H.P. Will send photo. 
A. K. C, Dentist, Lincoln, 111. Very cheap! 

The Lester Oil Co., 183 Water St., N.Y., Exclusive 
Jlaimfacturersof the renowned Synovial Lubricating Oil. 
The most perfect and economical lubricant in existence. 
Send for Circular. 

Steam and AVater Gauge and Gauge Cocks Com- 
bined, requiring only two holes In the Boiler, used by all 
boiler makers who have seen it, $15. T. Holland, 57 Gold 
St., New York. 

Millstone Dressinj? Diamond Machines— Simple, 
effective, economical and durable, giving universal satis- 
actlon. J. Dickinson, t>l Nassau St., New York. 

Position AVanted in a Machine or other Mechani- 
ca Works— preferably Steam Engines— as Foreman orAs- 
iitstant, by a practical Machinist and experienced Mechan- 
ical Engineer and Draughtsman . Address Frank II . Pond, 
M. E., Woonsocket, R. I. 

.^nd Hand Engines and Boilers for Sale at Low 
prices. Addre:s;i Junius Harris, Tituavillc, Pa. 

An old established responsible House wishes, in 
connection with their different European OHices, to take 
the exclusive European Agency for Ilr.st class special Ma- 
chinery. Only established Arms, who can guarantee their 
ware, need address D. & W., Box 2620, New York. 

For small size Screw Cutting Engine Lathes and 
Drill Lathes, address Star Tool Co., Providence, R. I. 

W. Campbell's Self-Acting Shade Rollers. The 
Trade supplied, 87 Center Street, New York. 

Send for Illustrated Circular— New principles of 
propelling vessels— speed increased, and power saved. 
C.H. Jenner, Brockport. N. Y. 

For Sale, or Partner Wanted for Patent on Canal 
Boat Propeller. Address G. lleydrich. New Ulm, Minn. 

Milter's Biiek Presses for fire and red brick. 
Factory, 309 South Fifth Street, Philadelphia, Pa. 

To Machinists.— For Sale, Cheap— A partially fin- 
ished Engine Lathe, 11 feet bed, 28 inch swing. For fur- 
ther particulars, call on or address Clark, Smith & Co., 
Fort Plain. N. Y. 

Price only S3.50.-The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put in 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach & Co. , 363 Broadway, New York. 

Piano and Organ Wire Work of all kinds, Valve 
and Key Pins, Iron and Brass Finishing Nails, &c. &c. 
The Hendey Machine Co. , 'Wolcottville, Conn . 

Send to Atlas Works, Indianapolis, Ind., for a 
Photograph of their 20 Inch Engine Lathe. 

Wash Stands, New Styles, Marble Tops, can be 
used In any situation. Prices very low. Send' for a cata- 
logue. Bailey, Farrell & Co., Pittsburgh, Pa. 

Grindstones— 4,000 tuns. Berea Stone Co.,Berea,0. 

Send for Circular of a very Superior Boiler Feed 
f ump. D. FriBbie & Co. , New Haven, Conn, 



The " Scientiflc American " OflBce, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers signals are sent 
to persons In the various departments of the establish- 
ment. Cheap find effective. Splendid for shops, offices, 
dwellings. Works for anydistance. Pricet6, withgood 
Battery. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free Illustrated Catalogue 

For best Presses, Dies, and Fruit Can Tools, Bliss 
ft Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Buy Boult's Paneling, Moulding, and Dove-tailing 
Machine. Send for circular and sample of work. B.C. 
Mach'y Co., Battle Creek. Mich., Box 227. 

Small Tools and Gear Wheels for Models. List 
free. Goodnow & Wightman, 23 Cornhill, Boston, Mass. 

For Sale— One "Cottrell & Babcock" Water 
Wheel Regulator, In good order— by D.Arthur Brown & 
Co., Fisherville, N. H. 

For Surface Planers, small size, and for Box 
Corner Grooving Machines, send to A. Davis, Lowell, 
Mass. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frisbie & Co.. New Haven, Ct. 
For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., for 
Ithograph, &c. 

" Book-Keeping Simplified." The whole system 
in H few pages. Cloth, $1. Boards, 75 cents. Sent, post- 
paid. D. B. Waggener & Co., 424 Walnut St., Philadel- 
phia, Pa., Publishers "Waggener' s Trial-Balance Book." 

Faught's Patent Round Braided Belting— The 
Best thing out— Manufactured only by C. W. Amy, 301 & 
103 Cherry St., Philadelphia, Pa. Send for Circular. 

Temples and Oilcans. Draper, Hopedale, Mass. 

For Solid Emery "WTieels and Machinery, send to 
ohe Union Stone Co . , Boston, Mass . , for circular . 

Mechanical Expert in Patent Cases. T. D. Stetson, 
23 Murray St., New York. 

All Fruit-can Tools, Ferracute, Bridgeton, N. J. 

Peck's Patent Drop Press. Still the best in use. 
Address Milo Peck, New Haven, Conn. 
Genuine Concord Axles— Brown,Fisherville,N.H. 

Spinning Rings of a Superior Quabty— Whitins- 
ville Spinning Ring Co., Whitinsville, Mass. Send for 
sample and price list. 

Power Hammers and Bolt Forging Machines- 
Nine sizes of the former and two of the latter, guaranteed 
the most economic tools of their kind known. For price 
and cuts, address S. C. Forsalth & Co., Manchester, N.H. 

Hydraulic Presses and Jacks, new and second 
band. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street New York. 




J.P.S. can utilize old rubber as described on 
p.3i9,vol. 20. Galvanizing castings is described on p. 
316, vol. 31.— A. L. and others will tind a recipe for 
a blackboard composition on p. 01, vol. 3C.— S. A. 
H, will lind a formula for proportioning cone pul- 
leys on p. 100, vol. 3.').— F. P. can keep moths out of 
clothing by the process given on p. 235, vol. 37. 
Inkstains can be removed by the method given on 
p. 139, vol. 29.— T. & L. will find directions for puri- 
fying rancid butter on p. 119, vol. 30.— J. D. V. Jr. 
will find a recipe for bronzing br&ss and copper on 
p. 331, vol. 29.— S.M.ean bleacheane juicefor sugar 
by the method given on p. 37?, vol. 31).— O. K. will 
find directions for making rubber stamps on p. 150, 
vol. 31.— S. A. T. can fasten paper to brass by paint- 
ing the brass with oil paint,lcttingit dry, and using 
common glue. (This answei-s H. H. U.) Lead is 
readily run into plaster molds. A recipe for a sol- 
dering liquid is given on p. 43, vol. 31.— W.S.will find 
directions for galvanizing iron on p. 12, vol. 340. 
Rubber can be fastened to wood with glue.— T. R. 
B. will find a recipe for transparent varnish on p. 
11, vol. 31, which will do for making cloth airproof. 
— S. M. E. will find a formula for the dimensions of 
a safety valve on p. 107, vol. 31.— A. E. A. can 
bleach skeletonized leaves by the process given on 
p. 15.5, vol. 31.— P. B. will find directions for bend- 
ing wood by steaming on p. 36, vol. 31.— A. M, J. 
and others are informed that no prevcnti^'c for 
boiler scale can be recommended unless the nature 
of the mineral deposit is known.— W. M. ought not 
to try and remove canceling ink from postage 
stamps, as it may lead to fraud.— J. F. H. will find 
a recipe for Babbitt metal on p. 364, vol. 29.— E.T. 
D. will find a description of artificial pearls on p. 
350, vol. 30.— J. H. R. should consult a dictionary as 
to the meaning of words in common use.— A. A. 
will find a rule for calculating gears on p. 187, vol. 
39.— L. K. Y. will find full descriptions of solder of 
all kinds in our last three issues.— P. S.can join his 
water spouts T\-ith waterproof glue; see p, 91, 
vol. 31. 

(1) S. A. T. asks: How can I cement a 
porcelain mortar? A. Use a mixture of black 
japan varnish and white lead. 

(2) W. B. B. asks : Having a good violin, to 
improve it I removed all polish and paint with al- 
cohol, which spoilt the tone. How can I restore 
it? A. Take coarsely powdered copal and glass, 
each 4 ozs., alcohol (64 over proof) 1 pint, camphor 
J^oz; heat in a water bath, stirring frequently 
until the solutionis complete. When cold, decant 
the clear portion. This is an excellent varnish for 
any musical instrument of the violin species. 

(3) J. J. D. asks: What is meant by slack 
coal ? A. Coal dust. The term is commonly ap- 
plied to thedust formed in cutting out coal in the 
mine, which is frequently piled in heaps at the 
pit's mouth. 

(4) F. 0. asks : What metal is best for ma- 
king candy molds? I want to find one that cools 
quickly. A. Tin molds are commonly used. Dust 
them with powdered sugar to prevent the adher- 
ence of the candy. 

(5) C. F. F. asks: Which is the front side of 
a mill dam? A.The side which the water runs to. 

(0) D. G. K. asks: How can I prepare coach 
varnish? A. Fuse 8 lbs. fine African gum copal, 
add 3 gallons clarified oil, boil for 5 hours until 
quite stringy. Mix with 3% gallons turpentine, and 
strain^ 



(7) P. H. K. asks: Can you give me a rule 
to measure corn in a crib? A. Multiply the depth 
of the corn in inches by the length and width of 
the crib in inches, and divide by 3150*43. The quo- 
tient will be the number of bushels. 

(8) M. A. B. says: The best thing for ta- 
king dirt andgrease off the hands without injury 
is bicarbonate of soda, used in place of soap. 

(i)) I. R M. asks: How can I calculate tlie 
speed of a train of pulleys? A. Proceed as in vul- 
gar fractions, placing the number of the revolu- 
tions of the piime mover as the numerator of a 
compound fraction, and the diameter of each of 
thedriving wheels in inches also as numerators, 
and the diameters of eacli of the pulleys in inches 
as denominators, and proceed by cancelation. 

(10) A. E. S. asks: How can I paste news- 
paper clippings into a scrap book without the 
leaves curling up and warping? A. Use a gum 
arable mucilage with some refined sugar dissoh'cd 
In it. 

(11) A, B. L. asks: How can I make a wash- 
ing crystal ? A. The soda ash and soda crystals of 
commerce are used for this purpose, and you could 
not make them on a small scale to advantage. 

(12) C. asks: Is there an animal general- 
ly known as the sea otter? A. Yes. It is found 
in the Northern Pacific. 

(13) S. says: I read an article on the bene- 
ficial effects of glycerin in boilers. I tried the ex- 
periment, and the result was the reverse of bene- 
ficial. We got rid of most of the earthy matter 
by using a surface blower, but the glycerin had 
the effect of depositing the earthy matter in a hard 
crust, and the surf ace blower showed clear water in 
the boiler. A. The use of glycerin, as a solvent for 
the salts in impure matters, has been recommended 
for cleaning woolen fabrics, but your experiment 
of its use in steam boilers is the first of which we 
have heard. It is possible that, by blowing off 
from the bottom, you might get rid of the deposit. 
AVe shall be glad to hear further on this matter 
from any of our readers who can communicate 
any information. 

(14) J. K. asks: What constitutes a yard of 
plastering? A. Nine square feet of surface. 

(15) J. B. S. asks : What is the best way of 
polishing holly wood ? A. Use a white shellac var- 
nish. 

(16) J. H. asks : Is the Pacific Occiin higlier 
than the Atlantic at the point where it is proposed 
to connect them by a canal? A. No. 

(17) W. II B. says: In Dick's "Practical 
Astronomer" is a description of Rogers' achroma- 
tic telescope on a new plan. It consists of placing 
a small compound lens of flint and crown glass in 
a small part of the cone of rays of a large crown 
glass objective, and thus correcting the rays, en- 
abling a person to use a large crown glass objec- 
tive and making it aclu'omatic by the small com- 
pound one. 1. 1 have a good crown glass double 
coBvex lens, of 5 inches diiimeter and about 100 
inches focus. What should be the si^e, shape, and 
focus of each of the lenses forming the compound 
one,to produce the proper correction for the above 
mentioned lens ? A. Piano concave of double 
dense flint, of 3J4 inches diameter, 3}^ inches radi- 
us, and plano-convex of plate glass same dimen- 
sions. 3. At what distance should the given com- 
pound lens be placed from the object glass? A. 
About 60 inches. 3. With the compound lens ad- 
justed, what would bo the entire focus of the in- 
strument? A. Twelve feet six inches. 4. A re you 
acquainted with any telescope on the above plan, 
and is it satisfactory ? A. An inch dialyte, by 
Plossl, of Vienna, divided y O.romn, distance 0*(/''. 

(18) S. G. S. asks: If the daily motion of 
the earth were to cease, would all the loose bodies 
on the surface fall into space ? A. No. 

(19) J. C. C. asks: Where is the beat place 
to hang a theroiometer to ascertain the heat of the 
atmosphera? A. If it is desired to know the tem- 
perature of the surrounding atmosphere, the in- 
strument should be placed in some shady spot, 
protected alike from the direct rays of the sun and 
cooling drafts of air. If exposed to the direct ra- 
diation of the sun, the instrument itself will be- 
come overheated (the materials of which it is com- 
posed being better absorbers than the surrounding 
air), and the consequence will be that the thermo- 
meter will indicate the temperature of the materi- 
als composing it and not that of the air. The indi- 
cations of cheap thermometers are never abso- 
lutely correct. 

(20) P. E. R asks: How can I cement glass 
together, to withstand the action of electro-plating 
solutions ? A. Try a solution of shellac in alcohol, 
ev^aporated to the consistence of a thick paste. 

(21) G. A. X. ^aj's : I want a small engine, 
to run a sewing machine or snail lathe. Would a 
%xlH inches cylinder, 30 or 30 lbs. pressure, »nd 
300 or 100 revolutions per minute, be large enough 
for the purpose ? A. Yes. 

(22) H. S. P. asks: 1. What would be tlie 
horse power of an engine, witli a cylinder of 5 
inches bore by inches stroke, running at 300 
strokes per minute, with 70 lbs. of steam ? A. It 
would develope from 4 or 5 horsepower. 3. AVould 
it do to run a circular saw 15 inches in diameter 
through two inch oak plank ? A. Yes. 3. How large 
a boiler would this engine require? A. Make a 
boiler with 00 or 70 square feet of heating surface, 

4. Will an upright boiler last as long as a horizon- 
tal one? A. Upright boilers, when well made, are 
quite serviceable. 

(23) P. B. asks: 1. What is the average 
weight of freight locomotives ? A. There is a very 
great variety, an average example being somewhnt 
as follows: AVeight, 60,000 lbs. 3. What is the di- 
ameter of the drive wheels? A. Five feet. 3. What 
is the length of the stroke? A. Two feet. 4. What 
is the diameter of the cylinder? A.Sixteen inches. 

5. What is the weight of an average freight car? 
A. Eight tuns. 



(24) W. P. asks: 1. What size of engine 
would it take to run a boat 15 feet long at the rate 
of 8 miles per hour? A. Make the cylinder 2,}^ x 4. 
3. I have a boiler 36 inches high x 15 inches diame- 
ter, carrying from 40 lbs. to 50 lbs. pressure per 
square inch. AVould it be large enough? A. The 
boiler is too small for the speed. 

(25) H. J. asks: 1. Will an engine having a 
cylinder 3x6 inches, steam pressure of 60 lbs., run- 
ning at 3(K) revolutions per minute, with a cut-olT 
at % stroke, do to run a circular saw 6 inches in di- 
ameter with? The fly wheel of the engine is 24 
inches, and the mandrel pulley 6 inches, in diame- 
ter. A. The engine is quite large enough. 3. My 
boiler is 13 inches in diameter by 5 feet in length, a 
plain cylinder in form. Is it big enough? A. No. 

What will take the stains of varnish or paint off 
marble? A. Try a paste eomposed of soda, pum- 
icestone, and chalk. 

Where is the best place to put exhaust steam in 
a smoke stack, at top or bottom? A. The toj). 

(2G) S. E. P. asks: How can I remove niE^t 
from joiner's tools ? A. Use emery andoil, witli a 
piece of wood. This also answers S. A. T. 

(27) W. W. .says: I have a small upright 
engine, cylinder 4 inches diameter by 6 inches 
stroke. AVould it do to run an ordinary row boat? 
How fast would she go, and what would be tlicbcst 
kind of propeller wheel to use? What kind of 
boiler would be best ? Would it be necessary to 
have a counterbalance on the crank V A. Your 
engine is large enough for a boat 35 feet long, with 
a propeller 30 inches in diameter and a boiler from 
30 to 39 inches in diameter. Some slight counter- 
balance may be put on, but it is not a matter of any 
great importance. 

(28) G. asks: What aniouiit of sulphuric, 
acid will it require to entirely dissolve 1 lb. zinc? 
A. For its complete conversion into sulphate of 
zinc, 1 lb. of pure zinc requires IJ^ ll>s. of sul- 
phuricacid of speciftcgravity pyt— 66° Baumeat 60° 
Fah. 3. What \"Olume of hydrogen gas will the 
mixture give olf ? A. One pound of pure zinc, by 
its reaction with hydratcd sulphuric acic', will lib- 
erate about -iO gallons of hydrogen. 

(29) C. S. K. asks : What is the cause of the 
bursting of water backs ? Two such accidents oc- 
cuiTCd latelj'. A. There v.as probably ice in the 
circulating pipes, so that the steam whicli was 
formed could not escape. Under such circum- 
stances, lire should never be i)ermitted in a range. 

(30) K. K. ssks: What would be the difEer- 
enec between the pressure necessary to explode a 
steam boiler from the inside, and that necessary to 
crush or flatten it from the outside? A. In the 
case of a wrought iron boiler, perfectly cylindri- 
cal, the internal pressure that would rupture it is 
thickness in mchcsX tensile strength in lbs. i>er 
squareinch-^the diameterin inches. The e.vternal 
crushing force is: lll,ni)OX(thickness in inchcs)'--;- 
diameterin inchesxiength in feet. 

(31) B. li. asks : fan ice be torn oif a dam 
by powder? The ice is 18 inches thick and the 
water 13 or 13 feet deep. A. We advise you not 
to attempt this kind of blasting, unless j'ou have 
had some previous exi)erienee. 

(32) J. H. asks: 1. How are red mortar and 
black mortar made, for laying face bricks in ? A. 
Mortar is made red by mixing therewith a certain 
proportion of Spanish brown, and black by lamp 
black, but neither is sufficiently permanent to be 
satisfactory. 3. Is fresh water better than saltfor 
milking mortar in winter? A. Pure water is bet- 
ter than salt waterinany weather. 

(;i3) H. says: The atmosphere in a certain 
building is raised from 0° to 75° by water at 313°, 
passing through coils of iron pipe. Suppose this 
operation should be reverseii,and an attempt made 
to cool the atmosphere at 90° by cold water at a 
temperature of 35°, provided the circulation were 
kept up, to what degree of tempeniture could the 
atmosphere be reduced? A. This question can- 
not be answered except by experiment. 

(34) J. S. asks: How much water can hv 
boiled away in 10 hours in a vat, 5 by 13 feet, with 
154 inch pipes laid close together over the bottom 
of the vat, with steam at 60 or 70 lbs. per inch? A. 
It will depend upon the arrangement whether you 
boil away 35 or 75 per cent as much water as you 
have steam. With a good apparatus, you may cal- 
culate to evaporate f of a gallon of water in the 
vat for every gallon of water evaporated in the 
boiler. 

(3ij) S. G. says : Suppose a water tank, 8x10 
x5feet deep, is placed on top of a house, 1,000 feet 
from an engine house, what kind of an indicator 
would be best to show how much water there is in 
the tank ? A. Put up a stand pipe, say one inch in 
diameter, in the engine house, and connect it at 
bottom with the pipe running from the pump to 
the tank. Enlarge the upper part, which must be 
on a lc\'el with the tank, so as to introduce a float; 
connect this float by a cord over a pulley, with an 
indicator in the engine room below. As the water 
in this pipe will stand higher, when pumping, than 
in the tank, it win be necessary to stop the pump 
to find the true hight, 

(30) F. S. says: 1. Please give me a rule for 
finding the strength of a boiler when diameter of 
shell and thickness of iron are gi\'en. A. For a 
single riveted iron boiler, the safe working strain, 
in pounds per square inch, may be found by multi- 
plying the thickness in inches by 7,600, and divid- 
ing the product by the diameter of the boiler in 
inches. 2. Would it make any difference in the 
working of an engine which end of the boiler I 
took the steam from, or at which end I let in 
the feed water? A. Ordinarily, no. 

Are large mill saws tempered after they are 
made ? A. Yes. 

(37) S. D. K. fays: Wq have a large liall, 
built of brick, 50 feet S(iuare and 30 feet high. The 
reverberation is so great as to make it very disa- 
greeable to speak in, causing confusion of sound. 
What is the best remedy? Will wires do, and how 
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i^i-u they tipplieil V A . The u-*o of wire to improve 
the acoustici ol;' halls, cte., is of comparatively re- 
cent date, and is not sulliciently extended in the 
number of ropo;'tc:l experiments to warranta very 
^reat degree of certainty in assi,?ninff either the 
sizes of tlio wire, their distance ai)art, or their ex- 
act location. It is {generally thought Lest to place 
tliem in front of the \-crtical wall opposite the 
speaker, about 5 inches from the wall and inches 
apart, extoiidiug \'ertically from the floor to ceil- 
in,'. The object being simply to break the wave 
of sound, as small a wire will answer as is consist- 
ent with strength. 

(oS) J. (!. K. asks: 1. Would it be practica- 
ble to have the tele.fi-ai)li wire within i4 inch of 
the wood at every pole? -\. Yes. 2. What is the 
smallest distance that will work well? A. Any dis- 
tance if they do not touch. Air is an insulator, 
and gaU'anic electricity will not pass through it 
unless some other substance is present. It is better 
to keep the wire at some distance from the pole on 
account of snow or ice forming a connection be- 
tween the wire and ]>ole. 

(u'.l) (i. W M. aslis ; Is cement pipe mucli 
used for aiiueduets for water supply? When laid 
entirely below the action of the f mst, and bedded 
in clay, would it be durable and not likely to be- 
come leaky from cracking or otherwise ? What 
thickness should throe-inch cement pipe be to eon- 
duet water under a head of 30 feet? Would such 
a pressure be likely to produce leakage by filtra- 
tion throii^'h the pi ires? Which would be most 
economic, il in the bcifinning, and less liable to 
further expense for repairs, to make the pipe in 
short joints before laying it, or to lay the cement 
in its final bed in a plastic state, formin',' the hole 
as fast as the work pro;,'re3ses? What is the pro- 
cess of the latter mentioned mode of laying pi|)e ? 
Wliat are the ingrSdieiits required, and their pro- 
portions? A. Cement pipe is principally used for 
drainage and very scldoui for supply, except when 
the current runs to a grade without filling the pipe, 
and so not unilcr pressure. A notable instance of 
a cement concrete pi|)e is that of the Vanne aque- 
duct, thirty-seven miles in length, for supplying 
water to the city of Paris. This aqueduct has two 
and a lialf to three miles of arches, some of them 
fifty feet in hight, and eleven miles of tuimels, 
which, with the aqueduct pipe, are all constructed 
of beton (Joignet. The pipe is circular, r,y(, feet in 
interior diameter, with a thickness of !1 inches at 
the top, and 12 inches at the sides, at the water sur- 
face. It hasproxed to be impermeable to water. 
Hut cement pipe of small size, bedded in the earth 
is much too liable to be broken by unequal press- 
ure, caused by the washing away of its support, to 
be safe under ordinary circumstiuices. 

(40) .J. D. -M. asks: VVliat is the capacity of 
a cylinder il.xs inches, carrying a pressure of .50 lbs. 
to the inch, and making 200 revolutions ? 
A. Area of piston in square inches 28-27 

Multiply by steam pressure 50 

U13-.-. 
Multiply by twice the length of stroke in feet 1'33 

1,818 
200 



Multiply by revolutions per minute 



Divide by 
Horse power 



33,000 I 363,000 



u-h 



(41) W. W. F. says: 1. In a church are two 
furnaces for heating, which can be made to draw 
only when the atmosphere is in strong motion. 
Two large coaL stoves have been substituted, with 
8 inch pipes running the whole length of the 
church. These also operate the same way. What 
is the reason? A. The draft is checked by the 
great length of horizontal pipe, and most probably 
by the small size of the vertical Hues likewise. The 
best conditions for draft in such cases are the loca- 
tion of the former at the bottom of the vertical 
Hue, with little or no horizontal pipe, and the size 
of the Hue being sufficient for the work it has to 
do. One of the worst conditions is that of a hori- 
zontal pipe running in a direction contrary to tlmt 
of the strongest and most prevalent winds ; and 
the same diliiculty occurs in carrying heated air in 
pipes from a furnace. The furnace therefore 
should be placed at the windward end or side of 
the church, and have large Hues ascending directly 
from them, 2. In building chimneys, is there any 
prescribed rule for the size or shape of Hue ? A. 
No graduated scale for the size of Hues has been 
indicated, but 12 by Ki inches or 12 by 12 inches 
ought to be sulficient in a case like this. 

(42) A. B. A. asks: Is there any process by 
which freckles can be removed from the face with- 
out injury to the skin? A. A good lotion is made 
of: Bichloride of mercury grains, pure hydro- 
chloric acid (specific gravity) 1 fluid drachm, water 
(distHled) ^ pint, mix, and add of rectified spirits 
and rose water, each 2 Huid ozs., and glycerin 
1 oz. 

(43) J. M. says: I liave a boiler 1 foot in 
diameter and 21 inches long, with 14 flues. The 
firebox and flues get choked. What is the cause 
of it? A. The flues are probably too small for or- 
dinary fuel. Try charcoal. The power of your 
steam engine depends upon the steam pressure and 
speed, which you do not mention. 

(44) O. A. aslvS ; Would a room, partitioned 
off in a cellar, do to store ice for summer use ? If 
so, how must I arrange it? A. You can make an 
ice room in your cellar that will most likely pre- 
serve ice, if the space you can devote to that ob- 
ject be large enough. Ice will -keep best when 
compacted in a solid mass, and a cube of 12 feet 
will be found to be best for family storage, 
even where perhaps not more than one half of this 
amount will be required for use in one season. 
Place 2xl:i inch uprights, 2 feet apart, around the 
room, wi-Si the edge to the wall, and line them with 
stout inch boards. Then fill in the spaces between 
the uprights with dry sawdust, and construct a 
similar protection on the ceiling of the room. 
Cover the ground with shavings 6 inches deep, and 
lay sleepers and a tight Hoor thereupon, arranged 



to drain to one side, and provide a drain to carry 
off the water. Also provide ventilation from the 
top of the ice room. Put in a double door at the 
entrance, and provide a sawdust mattress to fill 
the space between them, making the inside door in 
sections to take down from the top. A space par- 
titioned off outside of the ice room can be used as 
a cold closet. 

(4-)) (i. asks: Are there any iirHn^ifnir 
that can be molded into artificial stone for budd- 
ing purposes, that will stand the action of the 
weather ? A. Artificial stone, made in the manner 
you refer to, is manufactured by three or four 
companies in this city and elsewhere; but their 
combination of ingredients is in each case pro- 
tected by a patent. The peculiarity of each con- 
sists in its use of some choice and noted cementas 
a basis for its composition, and upon this their 
success mainly depends. One of these companies 
uses the hydraulic lime of Tell, and another Port^ 
land cement, and great care is taken to wash the 
sand perfectly clean and to cause the combination 
of the sand and cement to take place under the 
best conditions. This is sometimes done under 
pressure. The operations of these companies are 
now ^'ory extensive, but their processes are mainly 
concealed from the public, especially the points 
wherein their peculiarities consist. 

(4G) P. M. J. M. and many others. — We do 
not know of any rule for determining the horse 
power of a boiler. 

(47) 0. I). B. says, in reply to ii. M. B. (who 
asks : How can I construct a receptacle in a garret 
for waterf rom the roof of a house ? It must not 
let the water be frozen in winter, or spoiled in 
summer) : Mygarretbcingsuffleiently tight, frost 
does no harm. For my tank I used a poor grade 
of 114 inch pine, sawn into strips 2^ inches wide, 
all pieces of equal length. I took one thickness of 
matched 1J4 stuff for the bottom, and then laid on 
the stri|)s around next the edge of the bottom,and 
nailed eaclilayer, breaking joints at the ends, un- 
til the requisite hight was reached, thus making a 
a tank needing no tongues or grooves. If it is to 
be over five feet high, saw the striiis 2-H or 3 inch- 
es wide. Having lined the tank with sheet lead, 
the water was taken from the roof, and (through an 
elbow and conductor pipe of galvanized iron) was 
discharged i:ito the bottom of the tank (the con- 
ductor being in the tank and reaching to the bot- 
tom) ; thus each successive shower moved all the 
water in the tank, stirring it up and causing the 
surplus or overflow to pass on to the main house 
cistern. The more roof water that can be conve- 
niently turned into the tank the better, for the 
supply is thus kept constant and the changes are 
more frequent. A. We understand our correspon- 
dent's plan of building a tank to be something 
like that of erecting a log house, with the strips he 
refers to overlapping each other at the corners,and 
the whole wall nailed iown into each other as the 
walls rise. We do not see the necessity of multi- 
plying the number of joints to so great an extent 
as this plan invol\'es, and think there is less labor 
required to be expended on the ordinary style of 
tank. When the tank is high, a cradling of slight 
scantlings will be necessary to bind it together and 
sustain the pressure of the water, in either case. 

(48)J.B. B. asks: Please explain the construc- 
tion and mode of working the automatic telegraph 
instruments in use in many brokers' offices of New 
York and Philadelphia. A. There are many kinds. 
In one of them a type wheel containing letters is 
propelled, step by step, by electro-magnetism, 
and another wheel containing figures is propelled 
in a similar manner. The printing is done by a 
third magnet, which attracts an armature attached 
to a lever, the distant end of which brings the 
paper against the type wheel. The paper is moved 
along by the movement of the le%-er. 

(49) W.& Co. ask : Wliat are the modus oper- 
andi and ingredients used in making electric car- 
bons? A. The fine dust of coke and coking- coal is 
put into a close iron mold of the shape required 
for the carbon, and exposed to the heat of a f 'ir- 
nace. When taken out, the burned mass is porous 
and unfit for use; but by repeatedly soaking it in 
thick sirup or gas tar, and reheating it, it at length 
acquires the necessary solidity and conducting 
power. The carbon that forms on the roof of gas 
retorts is harder and better than the carbon thus 
made, but it is difficult to work, and the supply of 
it islimited. 

(50) A. T. 0. says : I am building an engine 
of 3 inches stroke by IJ^inchesbore. What sized 
boiler ought it to have to run afoot lathe? A. 
JIake the boiler of % inch iron or copper, 13 inches 
in diameter, and 30 to 30 inches high. 

(51) A. W. P. asks: Is there any spot in 
the depth of the ocean where the density of the 
water is such as to prevent a .W lbs. weight from 
sinking any farther ? A. Possibly. 

(.52) A. K asks: What causes a conical 
shot fired from a smooth bored gun to fly end over 
end? A. It is on account of the resistance of the 
air, since the axis of the shot is not permanent, as 
it has not been made to rotate on its axis whUe 
being forced from the gun. 

(53) J M. W. asks : Is there any means of 
finding gold and silver that is buried in the ground? 
A. Digging till it is found is the only solution of 
the difficulty. 

(54) O. B. asks : What is the best polish 
for handles, such as chisel handles, etc. ? A. Ordi- 
nary polishing paper answers very well. 

What power have I on my foot lathe, the driving 
wheel being 26 inches in diameter and the driven 
wheel ay- inches ? The belt is Zi4 inches in width. 
A. You must measure with a spring balance, or 
otherwise, how much pressure you produce on 
the treadle, multiply it by the distance the press- 
ure is exerted in feet for each revolution, multi- 
ply also by the number of revolutions per minute, 
and divide by 33,000. 

Why is wood seasoned under water heavier than 



that seasoned by boiling or steaming ? A. Gener- 
ally because as much of the sap has not been ex- 
pelled in the former case as in the latter. 

(55) R. U. asks : What is C'hiittorton's com- 
pound, for insulating electric cables, composed of? 
A. Stockholm tar 1 part, resin 1 part, gutta pcrcha 
3 parts, by weight. 

(50) A. L. C. asks : Does the perihelion of 
the earth's orbit to the sun always lead the sun 
in its course among the stars, or does it occupy a 
fixed position? A. It retrogrades slowly, moving 
in a direction contrary to the order of the signs. 

How do you account for the ocean waters being 
salt? A. Streams carry down minerals, especially 
soluble chlorides, the water returning by evapora- 
tion and rain. 

Will iron weigh the most when hot or cold, and 
why? A. A cast iron baU at first sinks in melted 
cast iron, then floats, and finally melts. 

How much win a ball drop in the first mile,when 
shot from a cannon? A. A falling body describes 
in 1 second ini4 feet, in 2 seconds 04!^, in 3 seconds 
1U%, in 4 seconds 25"!^, in ,5 seconds 402 j\. The 
United States 0-45 caliber bullet (charge T grains), 
at 1,050 yards range, elevation 3° 34' 15", has a 
dangerous space of 75 feet, and rises 35 feet above 
the line of sight at 500 yards. Initial velocity 1,300 
feet per second. Pressure l(i,300 lbs. per square 
inch. 

I always notice that men, horses, and other ani- 
mals, when running in a circle, always prefer to 
run with their left side toward the pole. How do 
you account for this ? A. Because the left half of 
the brain and the right side of the body (which it 
governs) are best developed. 

(57) F. E. R. asks: How many cells of a 
Callaud or of a Daniell battery would be required 
to silver plate small articles, such as buttons,coins, 
etc. ? A. Two cells of either will do. 

(58) M. D. H. and others, — It is self-evident 
thatthe earth and moon must gyrate abouttheir 
common center of gravity. The pseudo science 
of metaphysics consists of an insensible change in 
the meaning of words during a course of reason- 
ing. We may thus prove mathematically that one 
equals two, that a straight line is always perpendi- 
cular to itself, that a straight line may cut a circle 
in 4 points, etc. 

(59) W, J. asks : How can I make a cheap 
apparatus to govern electricity, so that it can be 
taken in light or heavy shocks ? A. Take .50 feet 
of No. IB copper wire covered with cotton, and 
make a helix, and then take 1,000 feet of No. 30 
copper wire insulated with copper and make an- 
other helix around the first. Connect a battery to 
the two ends of the first helix ; and by rapidly 
breaking and making connection with the battery, 
a current will be developed in the second coil 
which can be felt by taking hold of the two ends 
of the second wire. By insei-tlng a bundle of iron 
wires in the center of the first helix,the shocks will 
be greatly increased, and the amount of the shocks 
can be varied by the distance to which the iron 
wires are inserted in the helix. 2. What is an el- 
ectric circuit ? A. A circuit is made by connect- 
ing the two poles of a battery together. 

(GO) J. T. M. asks: 1. How many men's 
work is equal to one horse power ? A. From ti to 
7. 2. Is an engine with its cylinder 3 inches long 
by 1 inch diameter large enough to run a half me- 
dium Gordon printing press ? A. It is rather too 
small. 

(61) G. C. P. Jr. apks : How can I make an 
electric battery for a telegraph apparatus? A. 
Get some cheap glass tumblers and place in the 
bottom of each an ounce of blue vitriol. Place 
over the blue vitriol a small coil of copper wire. 
Attach to the copper wire coil an insulated copper 
wire extending outof the top of the tumbler (gut- 
ta percha co^■ered wireis the best for this purpose). 
Get some thick sheet zinc and cut out disks of it 
which will fit into the top of the tumblers, and to 
the zinc attach a short piece of copper wire. Fill 
the glass with water. Connect the wire leading 
from the copper coil of one tumbler to the wire 
leading to the zinc in the next tumbler. The 
strength of one cell will be one volt. Use as many 
tumblers as are necessary to get what power is 
required. 

(02) S, asks: Why does tlie sun ajipear 
larger at the horizon? A. It is an illusion, 
caused by comparing the size of the sun with ter- 
restrial objects. 

When an author gives the strength of wood as 
100 lbs., in what direction does he mean that the 
strain shall be applied? A. It is impossible to tell, 
unless there is something immediately preceding 
the information to explain it. 

Why does a heated razor cut better than a cold 
one ? A. We are not sure that this is a fact. 

(63) S. H. B. asks : Is it enough to test ker- 
osene oils to heat in an open vessel to 110°, and then 
apply a lighted match? A. Yes, it is a very good 
test. 

(04) J. says : I have made a small steam en- 
gine (of one inch bore and three inches stroke) en- 
tirely of lead, and so far it runs well. Will it be 
comparatively durable, and can there be sufficient 
power got from it to run a sewing machine? A.If 
it is run light, with low steam, it will probably 
continue in order for a considerable time. It is 
probably quite powerful enough to drive a sewing 
machine, but it is doubtful whether it would stand 
the work for any long period. 

(05) S. P. H. asks: In tempering eickles for 
cutting grass, to what color should they be drawn? 
A. A light purple, or a temperature of about 530° 
Fah. 

Claret wine poured into a tumbler of water will 
penetrate the water and mix ; but if a piece of 
bread is put into the water and the wine poured 
in, the wine will float on top of the water, part be- 
ing absorbed by the bread. Why is this ? A. We 
think this experiment can be performed without 
the bread, if carefully managed. 



(66) F. asks: IIow many barrels of water 
per foot in depth will cistci-ns 7 feet, 8 feet, 9 feet, 
and 10 feet in diameter contain respectively? A. 
Multiply the square of the diameter by the deci- 
mal 0-180. Thus the cistern 7 feet in diameter con- 
tains for each foot in depth 4!) times 0-180 or !i-114 
barrels. 

(07) W. S. P. asks : 1. Is a 400 barrel water 
tank, IBfeetsquare by 10 feet high, made of 3 inch 
plank properly braced and bolted, as strong and 
useful as a round tank of 10 feet diameter by 12 
feet high, made of staves 2)4 inches t.hickand prop- 
erly banded ? A. Yes. 2. If the square tank were 
eased inside with the lightest make of sheet zinc, 
or galvanized iron, would it be better ? A. Yes. 
3. IIow long would it last as a watertight vessel 
with more .^riess chalybeate or iron water in it 
and exposed to the air? A. From a few months 
to several years, according to the condition of the 
wood. 1. Would an iion varnish (distilled coal 
tar) bea protection to the iron orzinc ? A. Yes. 

(OS) J, 11, M, says: A frier* states that, if 
it were possible for a man standing in a car 100 
feet high, moving at the rate of GO miles per min- 
ute, to throw an iron ball straight up IW feet, it 
would drop exactly in his hands. I contend that, 
while the ball woulddescend in a straight line,yet, 
in the time required for the ascent and descent of 
the ball, the car would have moved a mile for 
every second from the place where the ball started, 
so that by the time the ball reached its starting 
point the man would be too far away for it to drop 
into his hands. He also says that, if he was stand- 
ing on the roof at the i-ear end of the rear ear, and 
I should be standing on the platform of the same 
car exactly underneath him, the car going at the 
same rate of speed as before, and he should drop 
this iron ball, it would strike me. I contend that 
by the time it reaches my level I would be as many 
miles from it as it occupied seconds in falling. 
Which is right? A. Your friend is right, if the re- 
sistance of the air can be disregarded. 

(09) W. L. 1), asks : ^\hen it is noon on Fri- 
day, at Greenwich Observatory, London (longi- 
tude 0), is it Friday or Thursday midnight, at oppo- 
site (longitude 180°)? A, Looking at the south pole 
of a globe, the day of the month is one later at all 
places between meridian 180° and midnight, count- 
ing toward the left, than between 180° and mid- 
night, counting toward the right; that is, it is al- 
ways later at the first meridian than at any place 
in west longitude, and earlier than at any place In 
east longitude. 

(70) M. says, in rejily 
to M. B., who asks for a 
a rule for cutting a tree so 
that its top shall fall at a 
certain distance from its 
root: Let A B represent 
the tree, and C the point 
on the ground. Draw B C 
and calculate its length. 
From D, the center of B C, 
draw D E perpendicular to 
B C, and E will be where 
the tree should break. B 
A C and B D E are similar 
triangles, hence B A : B C : : 
B D : B E. 

(71) C. W. says: You mention, as good for 
steps for turbines, rock or swamp maple. I have 
known the knots of light wood or pitch pine to 
last for years in this service. 

(72) R. E. B. says, in reply to a question 
how to remove cUnkers from firebrick : Pour vin- 
egar where the clinker collects, and the latter can 
be peeled off after being well saturated. 

(73) C. T, S. says, as to corrosion of engine 
bolts by using tallow as a lubricant: I think that 
D. K. has given the real reason for the cutting out 
of screws and other parts of pistons. After a 
practical experience of nearly twenty-five years, I 
am convinced that the use of oil of any kind in 
the steam chests and cylinders of steam engines is 
a positive damage and an inexcusable waste, ex- 
cept ill the case of locomotives, when running 
down grades without steam. Nearly all oils con- 
tain salts and acids which are destructive to iron 
under the conditions above described. OH thrown 
into a steam chest (where the temperature is high) 
almost instantly vanishes, leaving a residuum be- 
tween the wearing surfaces, which is anything 
but a lubricant, causing more friction and wear 
than the oil ever compensates for. Oil pumps are 
sometimes resorted to where it is thought neces- 
sary to waste a gallon or two of oil weekly through 
an engine. Ha\ iiig occasion to make some slight 
repairs upon an engine a few days ago, I took off 
the cylinder head, and examined a piston which I 
put in new five years ago. I found the follower 
screws, and the screws and nuts under the packing 
springs, as perfect as when put in; and the cylin- 
der was as bright and smooth as a mirror, also the 
valves and valve seats. Yet this engine had run 5 
years without oil inside the cylinder, and made a 
saving to the proprietor of not less than SICO in the 
item of oil alone. Piston and valve rods can be 
oiled from the outside if necessary; but if the 
packing in the stuffing boxes is renewed before it 
becomes hard and charred, very little oil will be 
needed. A. You do not state what kind of oil 
you found to leave a residue creating friction. 

(74) J. H. S. says : D. K,, in his replj' to D. 
S. T. (No. 17, issue of Jan. 30), says that he had 
trouble with bolts, etc., being eaten away by the 
acid in the tallow he used, and that he now used 
lard oil. After a great deal of trouble from the 
same source, I got a large earthen crock and set on 
top of my arch, keeping it filled with crude tallow 
obtained at a meat market. It tried out very 
nicely, and is of course pure. I have used it on an 
an engine for 18 months,and everything is all right, 
although I am using the same water as I did when 
the trouble was in the cylinder. I have always 
found that, where lard oil wasused in steam,every- 
thing ran very dry it is not heavy enough. 




© 1875 SCIENTIFIC AMERICAN, INC 



i88 



^tmtxiU ^mmtm. 



[March 20, 1875. 



(73) J. & J. T. Bay, in reply to J. C. & Co., 
as to the Inclination of a bolting reel : At the 
Millers' National Convention in St. Louis, Mo., 
June, 1874, we learned that a fall of 1 in 48 always 
g-ave the best results. 

S. A. T. asks : How can I make a fugitive 
ink that will disappear in two days after being 
written ?— T. C. H. asks ; How can I make an easily 
flowing ink for drawing on zinc plates, so as after- 
wards to etch the drawings with muriatic acid ?— 
E. P. M. asks : How can I tan and color beaver 
skins ?— L. M. asks ; 1. Can you give me a good rule 
for getting the length of a carriage axle from 
shoulder to shoulder before welding, supposing 
the hub of the wheels to be 6^ inches long, and 
the track of the wheels 4 feet 7 inches ? 2. Please 
give me a rule for setting axles.— J. F. E. asks : 
What is put in soap to keep it from shrinking in 
drymg ? 

COMUTTNICATIOKS B£C£IV£D. 

The Editor of the Scuatriric American ac- 
knowled^s, with much pleasure, the receipt of or- 
if^nal papers and contributions upon the following 
subjects : 

On the Generation of the Wicked. By T. W. C, 
and by A. S. 

On theSagacity of the Partridge. By J. K. 

On Glue as a Healing Hemedy. By J. J. B. 

On Honey. Dy A. L. F. 

On Amalgamating the Precious Metals. By J.T. 

On a Mammoth Skeleton. By A. H. 

On a Lunar Phenomenon. By H. M. S. 

On the NewKule at the Patent Office, ny J.McC. 

Onthe Slide Valve. ByJ. T.H. 

On Squaring Numbers. By E. T. 

On Spiritualism. By F. H. K. 

On Small Steam Engines. By W. C. I). 

On a Mathematical Fact. By E. H. W. 

On the Human Will. By W. L. S. 
Also enquiries and answers from the following: 

M. ft. L.-K. W.-T., F & to. -J. K.-J.G. T.-T. R. 

-A. E. O.-J. T. H.-S. T. J.-J. E.B.-F. H. W.— 

A. A. F.— C.C. C.-U. B.-G. W.H.-C. K.M.-J.K. 

-J. C. !!.-(;. C.-C. F. H.-J. C.-I!. \V. J.-J. B.— 

T. K. B. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al- 
ways b3 given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc, will not be 
published here. All such questions, when Initials 
only are given, are thrown into the waste basket, as 
It would Oil half of our paper to print them all ; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of enquiries analogrous to the following 
are sent : "Who publishes books 6n dressing and 
coloring furs, and on bleaching wool ? Who sells 
magnesia and chloride of magnesium V Who 
makes machines for cutting thin stuff off round 
logs while the latter revolve ? Who sells the best 
steamer for laundry purposes ? Who makes steel 
castings? Who sells the best gage cocks, etc.? 
Are there glass-lined iron pipes in the market? 
Who makes engines suilable for boats 4 feet long ?" 
All such personal inquiries are printed, as will be 
observed, in the column of "Business and Person- 
al," which is specially set apart for that purpose, 
subject to the charge mentioned at the head of 
that column. Almost any desired information can 
in this way be expeditiously obtained. 
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INDEX OF INVENTIONS 

FOB wuion 

Leiteri Patent of tbe ITnlted States nrere 

Granted In tbe Week ending 

February 16, 1875, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.! 

Advertising apparatus, T. E. Allison 159,881 

Alarm and stamp, conductor's, L. J. Masterson. 159,766 

Amalgamator, L Hinckley 159,759 

Annunciator, electric, Carter and Hewitt 159,901 

Bale tie, A. A. Goldsmith 159,815 

Ballot box, F. W. Brooks 159,890 

flank check, C. V. Mead 159,883 

flarrel roller, C. L. TopUff 159,864 

Bed bottom, spring, J. A. Jones 159,980 

Bedstead, folding. P. B. VIele 159,780 

Bedstead, wardrobe, H. W. Curtis 159,908 

Beehive, J. Bullock 159,893 

Bill file, W. R. Clough 159,796 

Bird house , E . A . La Bay 159,938 

Boiler, wash, A. Becker 159,745 

Bolt work for safe doors, etc., W. H. Butler 159,791 

Bolts, manufacture of, W. J. Clark (r) 6,291 

Bolts, tool for pointing, Hartin and Cummins 159,933 

Boot stlffeners, shaping, J. R. Moffltt 1.59,885 

Box, register pepper, T. W. Burger 159,895 

Brick machine, T. T. Joyce 159,981 

Bricks, machine for dusting, J. N. Kerper 159,934 

Broom, G . R . Swingle 159,861 

Broom head,E. J. Merick 159,9M 

Bullet patching machine, H. Borchardt 159,748 

Bustle, L. Conlglsky 159,799 

Butter, packages for prints of, A . Robinson 159,845 

Can opener, J. H. Murphy 159,767 

Cans, nozzle for, R. T. Bush 159,896 

Canopy frame, R. F". S. Heath 189,923 

Car axle box, C. A. Hussey 159,821 

Car coupling, B. B. Sherfy 159,850 

Car coupling, J. B. Stamour 159,974 

Car coupling, W. F. Starr 159,975 

Car coupling, G. M. Thompson 159,862 

Car pusher. Bird and SuUenberger 159,787 

Car spring, A. J. Culbertson 159,802 

Car starter, J . C. Moore 159,766 

Cars, etc., propelling street, Trible & Davis 159,980 

Carding machine dofler, J. Barker 159,742 

Carding machine feed, G. S. Harwood 159,923 

Carriage, child's, F. L. Hughes 169,761 



Carriage curtain fastening, H . Foster 

Carriage seat, D. Conboy .. 

Carriage shackles, manufacturing. A. McKenzIe 

Cartridge case, metallic, T. R. Bayliss 

Carts, etc ., unloading, Crossley & Bertolette 

Casting scale levers, T. Olsen 

Cliair, W. T. Doremus 

Chair, child's walking. G . P. Stelnbach 

Chuck , scroll, J. H. Westcott 

Churn. J. L. Wilson 

Cigar box, S. Jacoby 

Cigar packing Implement, S. Jacoby 

Clothes dryer, C. Howes 

Clothes wringer, P. N. Wollston 

Cock, gage. I. S. Hamilton 

Cock or valve , Heale and Gowan 

Cock, self-closing hopper, H. Carruthers 

Cock, stop. W. H. Beckett 

Compound implement, E. L. Price 

Copper, etc., refining, S. L. Crocker 

Corn cutter, green. V. Barker 

Corn sheller, W. S. Broyles 

Cornice, window curtain, J. Sowle 

Corset, D. H. F'annlng 

Cranberry separator, D. T. Btanlford 

Culinary vessel, steam, S. T. Goodwyn 

Cultivator, J. H. Rice 

Curtain fixture, G. C. Mathers 

Dash board, C. C. Schwaner 

Dental reflector, F. M. Osborn 

Deodorizer for bed vessels, H. M. Small 

Drag, W. Gardner 

Drawing board, J. B. Webb 

■rill, rock, H. P. Bell .. 

Drill, rock, S. IngersoU (rj 

Drilling machine, rock, S. IngcrsoU (r) 

Drop light, J. C. Love 

Dryer for refined sugar, A. F. "W, Partz 

Ejector, fluid, A. A. Atkins 

Elevator, hydraulic, W. B. Le Van 

Engine, compound, J. W. Bell 

Engine va]\e gear, steam, G. Westlnghonse, Jr.. 

Engines, lubricator for steam, J. Powell 

Eyeleting machine. .T. C joinbe 

Faucet, -\. Pfund 

Faucet, T. Tully 

F'ence, portable, T. McQuary 

File cutting machine, S. and S. M. Hanibtln 

F'Ire escape , J . J . F . and J. Arnao. Jr 

Flower maker's cutting machine, T.& J.MIllot (r) 
Flower pots and vases, stand for, E. G. Durant.. 
F'ork sharpening attachment. Church & Gilbert.. 

Fountain, parlor, H. "Wenzel 

Fruit gatherer, C. A. Werden 

Furnace, hot air, D. Boyd (r> 

Furnace, hot air, J. G. Weld on (r) 

Furnace, smoke-consuming, W. L. Powlesoii 

Furnace , steam boiler, H . E . Champion 

Game apparatus, V. Klobassa 

Garment, knitted, \. H. Bruce 

Gas retort. W. W. Goodwin 

Generators, Joint for steam, H. Whittlngham 

Governor, steam, M. Muchln 

Grate, J. C.Welghtman 

Harness, G. W. Hoover 

Harness shaft tug, T. E.Webber 

Harvester, W. A. Wood 

Harvester, corn, W. N. "West 

Harvester dropper, C. Wheeler, .Ir 

Harvester Journal bearing, E. F*. Herrlngton 

Harvester rake, V. H. Felt 

Harvester rake, J. H. KIrton 

Harvester sickle head, M. M. Sbellaberger 

Hat frames, etc ., binding, K. F. i-i. Heath 

Hat, reversible , L. GIrbardt 

Hats, machine for pouncing, R. KIckemeyer 

Heater. M. H. Roberts 

Heating drum, F. Prourtfoot 

Hog-rlnging nippers. W. E. Bingham 

Hoof trimmer, Shirran & GIvens 

Horseshoe calks, sharpening, Gleasonft Hamilton 

Horseshoe machine. H. J Batchelder 

Hubs to axles, attaching, D. A. Johnson 

Hydrocarbons, burning, O. T. Earle 

Iron, roll for rolling angle. Swift & York 

Kettle, tea, H. Gray 

Knitting machine, E. P. Curtiss 

Lamp, bracket, C. V. Best 

Lamp holder . J. C. L ove 

Lamp shade support, S. A. Prescott 

Lantern, ship's, F. J. Kenny 

Leather strap skiving machine, A. G. Howard 

Lightning rod, M. D. Phelps 

Liquids, cooling, L. B. Woolfolk 

Loom for weaving piled fabrics, S. Sanford 

Loom shuttle, P. Lear 

Loom stop, J. Bullough... 159,983, 159,984, 159,985, 

Mechanical movement, D. Williamson 

Metals, bit for boring, W. McCrosson 

Milk cooling apparatus, O. J. Stickles 

Molder's flask, N. M. Chafee 

Mowing machine, E. C. Dewers 

Xall kegs, manufacture of, S. F. Maxwell 

Xflll machine, cut, J. T. West wood 

Nail plate feeder, D. W. Keith 

Necktie, W. H. Hart, Jr 

Needles, grooving, R. Thompson 

Oil cloth, etc., drying, A. Wilder 

Oil, treating, V. G. Bloede 

Ordnance, construction of, R. R. Moffatt 

Ore, flux for treating, P. X. Mackay 

Ornaments, etc., holder for, W. J. Garvey 

Padlock, etc., J. Schade 

Pall, O. S. Camp 

Palls, etc., metallic lip for, S. C. D. KIrtley 

Pegor ribbon peg wood,B. F. Sturtevant 

Peg or sole fastening, C . & J . G. Rowland (r) 

Peg or sole fastening, B. F. Sturtevant 

Peg strips, machine for, C. & J. G. Rowland, (r) . . 

Peg wood, ribbon, B. F. Sturtevant 

Pegging machines, B. F. Sturtevant 159,775, 

159,856, 159,857, 

Photograph plates, burnishing,.!. Bramble Jr 

Pianos, repeating action for, F. Polster 

Pigeon starter, H . A. Rosenthal 

Pin, Gardner & Blossom 

Plane, block, J. A. Traut 

Planter, com, Lawrence & Thomas 

Planter, com, A. M. Manny 

Planter, seed,E. M. Potter 

Plow, C. G. Cox 

Plow, A . Rlgby 

Plow adjuster, S. T. Ferguson 

Plows, sulky attachment to, G. Van Winkle 

Printing press, W. E. Oump 

Printing press delivery, Mayalt & Harnett 

Puddler, revolving, W. & G. H. Sellers 

Pulley block, differential, B.F'. Warren 

Quilting machine, A . Beck 

Railway frog, W, L. Lamborn 

Rake, garden, F. B. Hedge 



159,809 
159,798 
159,950 
159,883 
159,907 
159,957 
159,806 
159,976 
159,989 
159,878 
159,825 
159,929 
159,823 
159.996 
159,920 
159,924 
159,900 
159,746 
159,841 
159,801 
159,741 
139,789 
159.774 
159, X53 
159,853 
159.755 
139,842 
159,914 
159,848 
159,836 
159,773 
159,811 
159,870 
130,885 

6,293 

6,292 
159,941 
159,769 
159,739 
159.829 
159,786 
159, TB'^ 
159,962 
159,904 
159,960 
159.981 
139,952 
159,756 
159,738 

6,397 
139,911 
159,794 
159,872 
159,873 

6,290 

6,294 
159,964 
159,902 
159,937 
159,891 
159,816 
159,992 
159,955 
159,8j 
159,923 
159,781 
159,879 
159,990 
159,875 
159,758 
159,808 
139,936 
159,970 
159,926 
159,916 
159,912 
159,»44 
159,966 
159,886 
1.59,972 
159,918 
159,743 
159,762 
159,751 
159,978 
159,817 
159,750 
159,747 
139,942 
159,965 
159,933 
159,822 
159,961 
159,997 
159,847 
159,761 
159,986 
139,877 
159,948 
159,854 
159,793 
139,804 
159,915 
159, TW 
159,982 
159,921 
159,863 
1.59,876 
159,887 
159,831 
159,831 
159,813 
159,772 
159,792 
159,935 
159,778 

6,298 
159,977 

6,299 
159,860 
159,776 
159,858 
159,887 
159,838 
159,846 
159,810 
159,865 
159,939 
159,832 
159,840 
159,905 
169,967 
159,913 
159,779 
169,819 
169,947 
159,849 
159,987 
159,884 
159,763 
159,8 



Reflector, G. Rosenthal 159,969 

Refrigerator, J. H. RIdgway 159,843 

River Jet ties, construction of, Mullett& Schumann 159,956 

Roll coupllBgs, binder for, J. Gillespie 159,814 

Roller, antl-frlctlon, E. Gerry 159,754 

Roller,land, W. Williams 159, 7M 

Ruffler, E. Powell 159,963 

Safe deposit box, W. H. Butler 1.59,897 

Sandpapering machine, H. W. ilerrlll 159,9''j3 

Sash fastener, G. B. Adams 159,880 

Sash fastener, J. N. Withers 159,994 

Saw flume, band, S. T. Edson l,-i9,807 

Sawset, J. B. Titus 159,979 

Sewing machine, J. O'Xell 139,958 

Sewing machine, boot, H. Dunham, Jr., (r) 6,295 

Sewing machine, button hole, S. J. Baird 159,740 

Sewing machine, sock, H. P. Garland 139,812 

Shaft hanger, D. DIerkcr 159,909 

Shawl strap handle, Bruen & Grldley 1.39, *.Bi 

Sheep, holder for shearing, J. R. Virgo 139.868 

Sheet metal lids, soldering, G. H. Chlnnock 159,903 

Shell, explosive, H. Tyler 159,982 

Shingle planing machine, P. D. Burgher 159,790 

Ships, mechanism for trimming, J. McNabb 159,951 

Shoe nails, machine for making, L. Soule 159,852 

Shoe peg blank, B. F. Sturtevant (r) 6,300 

Shoe tip, H. White 139,991 

Slate frame. X. A. Porter 139,839 

Snow plow, Twitchell & Parsons 159,866 

Soda water draft apparatus, W. Gee 139,915 

Sole fastening, B. F. Sturtevant 159,777 

Sole fastenings, compressing, B. F. Sturtevant... 159.859 

SplrltleveI.E. L. Barnes 159,882 

Spring, door, A. T. Ballantlne 159,785 

Steering apparatus, P. H. Jackson 159,826 

Stereotypes, shaving backs of,Mayall & Hartnett.. 159,946 

Stool and cane, combined camp, i*. A. Byram 159,898 

Stool, camp, A. W. Hart 159,757 

Stoops, winter rafl for high, H. Lo Forte 159,830 

Stove, L. R. Comstock 159,797 

Stove, Gram & Nelson 159,919 

Stove, cooking, E. O. Brinckerhoff 159,788 

Stove drum, W. Hoehmer 159,888 

Stove, heating, J. H. Robinson 139,9f« 

Street sprinkler, W. Westerfleld 159,874 

Stump poller, C. C. Hogue 159,760 

Sugar-coaling pills, etc., W. Calms 1,39,899 

Sugar, dryer forreflned, A. F. W. Partz 139,769 

Sugar, nuiklng grape, E. E. Pearse 159,837 

Table for iniUiners, etc., lap, J. Duncan 159,<.il0 

Table, Ironing, G. K. Edwards l.)9,752 

Telegraph sounder, J, H. Bunnell 139,894 

Telegraph sendlngand receiving, M.G.F'armer fr) 6,'.i96 

Telegraphic signal box, W. H. Sawyer 159,771 

Textile material, piling, A. Warth 159,988 

Ticket reel, L J. Masterson 159,943 

Timber, flume for conveying, H. G.Parker 139,859 

Torpedo-fllling machine, Wolfe & Lilliendahl 1:">9,995 

Toy, A. K. Hotchkiss 139,928 

Tyre-licating device, J. Harris, Jr 159,8'20 

Vegetable sllcer, A Vullller 139,869 

Vehicle umbrella support, A. Clarke 159,795 

Vehicle wheel, I). Grim 139,818 

Vehicle wheel, G. Levericix 159,940 

Vehicle wheel spoke socket, M. Glaesbrook 159,917 

Velocipede, W. Quinn 1.59,770 

Ventilator, window, s. W. Couch 159,800 

Wagon body, C. W. Klnne 159,828 

washing machine, I). A. Flummerfeldt 159,914 

Washing machine, James & Strelt 159,827 

Washing machine, Shipley & Wheeler 159,971 

Washing machine, T. Stumm 159,835 

Watch case backs, forming, F\ H. Wllhy 139,993 

Water closet, W. J. Crow 139,906 

Weather strip for windows, S. T. Varlan 159,867 

Wedge, Iron, C. McDermott 159,949 

Wells, tubing, W. T. Dobhs 159,805 

Whilfletree hook, O. J. Smith 159,851 

Windmill governor, W. L. Oliver 159,768 

Window shade flxture, C. Dc Quillfeldt 159,803 

Window ventilator, S. W. Couch 159,800 

Window weather strip, S. T. Varlan 159,867 

Windows, quadrant for opening, J. E. Beanland.. 159,744 

Wire way, A. A.Smith 159,973 

Wood boring machine, C. G. Cross 139,749 

DESIGNS PATENTED. 
8,057.— Bracket.— N. L. Bradley, West Merlden, Conn. 
8,058 to 8,061.— Aqvaricms.— J. W.FIskc.New Vork city. 
8,062.— Cabpet.—A. Redfern, Philadelphia, Pa. 
8,063.— Spiob Can.— Z. R. Traver, Detroit, Mich. 
8,064. -BoTTLKS.—F. S. I'pton, Rochester, N. Y. 
8,065.— Gab Fibe Log.— T. N. Dixon, Philadelphia, Pa. 
8,066.— Alto Reltkvo.—W. B. Gleason, Boston, Mass. 
8,067.— Handle Socket.— J. R. Mackay, W. Merlden, Ct. 
8,068.— Cigar Bo.x.- M. Moll, New York city. 
8,069.— Fork Handle.— C. Osborne, N. .\ttleboro, Mass. 

TRADE MARKS REGISTERED. 

3,2iS.-CiaAR».-F. DiiBary A- Co., New York city. 
2,229.— Salves.-C Helnrlch.Plalnfleld, N. J. 
2,23(1,- MvsTARDS.- Jewett & Co., Milwaukee, Wis. 
2,2.31.— Medicine.— J. Kaiser, Pittsburgh, Pa. 
2,232 to 2,286.— Clocks. -F. Kroeber, Hoboken, N. J, 
2,237.— CiG.ARS.—LlchtensteIn & Co., New York city. 
2,238.— Medicine.— E. G. Lewis, Pittsylvania county, Va 
2,239. -Packino.-W. H. Miller, Philadelphia, Pa. 
2,240.— Cigars, etc— G. Solomon, New York city. 
2,'241.— Cigars. -J. M. Seip, Allentown, Pa. 
2,242.— FERTiLizERS.-Walton & Co., Wilmington, Del. 
2,243.— Rat Poison, etc.— E. S. Wells, Jersey City, N. J. 
2,244. -Sugars. -Woods* Co., Baltimore, Md. 
2,245.— SEWiNGSiLK.—Bralnerd & Co., New York city. 
2,246.— Bathing Powders.— F.Rauchfu8s,New York city. 

SCHEDUIiE OF PATENT FEES. 

On each Caveat SIO 

On each Trade mark 923 

On filing each application for a Patent (17 years) 813 

On Issuing each original Patent S20 

On appeal to Examlners-ln. Chief 810 

On appeal to Commissioner of Patents 820 

On application for Reissue 830 

On filing a Disclaimer 810 

On an application for Design (8>j years) 810 

On application for Design (7 years) 813 

On application for Design (14 years) 830 



CANADIAN PATENTS. 

List of Patents Granted in Canada, 
February 13 to 24, 1875. 



4,389.— a. Wlllsonand E.M. Law, BellEwart, Out. Car 

coupling. Feb. 12, 1875. 
4,390.— Jas. Laing, Dundee, Scotland. Overhead sewing 

machine. Feb. 15, 1876. 
4,391.— F. C. Porter, Buffalo, N Y., V. ». Folding ta 

ble. Feb. 15, 1873, 



4,392.— C. W. Sellnas el al., Montpeller, Vt. Door 

spring. Feb. 16, 1875. 
4,393.— J. T. B. Bennett, Birmingham, England. Mak- 
ing coke and gas. Feb. 16, 1873. 
4,391.— J. C. Tllton, Pittsburgh, Pa., U. S. Wash boiler. 

Feb. Ifl, 1873. 
4,395.— J. Carpenter, Mariners' Harbor, Northtield, N. V., 

U. S. Wagon spring. Feb. 16, 1875. 
4,396.— T. Shaw, Philadelphia, Pa., U. S. Steam, air, an<l 

hydraulic seated vah'e. Feb. 16, 1875. 
4,397.— H. Harris, Seaforth, Ont. Stove pipe damper, 

Feb. 16, 1873. 
4.398.— B. Arnold, East Greenwich, R. I., I'. S. Netting 

machine. Feb. 16, 1875. 
4,399.— Wm. Adamson et a!., Philadelphia, Fa., l'. S 

Making starch and fermented liquors. F'eb. 17, 1875. 
4,400.— L. H. Young, St. John, N. B. Punching ma- 
chine. Feb. 18, 1875. 
4,4U1.— S. Dobb8f( a/., Rochester, X. Y., U. S. Picture 

frame hanger. Feb. 18, 1873. 
4,402.-1. F, Williams, Bristol, R. I., U. S. Rubber boot . 

Feb. 2(1, 1873. 
4,403.— F. Kent, Hamilton, Out. Tyre tightener. Feb 

20, 1873. 
4,404. -J. 1!. Larkin, Pittsburgh, Pa., U. S. Grate and 

grate bar. F'cb. 20, 1875. 
4,405.-E. a. Whitney, Magog, P. Q. Hay loader. Feb. 

•20, 1875. 
4,406.— N. Dubriil, Cincinnati, Ohio, V . S. Cigar mold . 

Feb. 30, 1873. 
4,407.-T. DeCodeJo.New York clty,N. V., U. S. Smoke 

andspark conveyer. Feb. 20,1875. 
4,108. -I. F. Williams, Bristol, R. I., U.S. Lasts for 

boots. Feb, 20, 1875. 
4,409.-S. L WIegand, Pblladelplila, Pa., U. S. Grate 

bar, etc. Feb. 20, 1875. 
4,410.—T. IrwIn, Hamilton, Ont. Hot air furnace. Feb. 

21), 1S75. 
4,411.— Wni. Stephenson, .Vcton, Ont. Tempering oven. 

Feb. 20, 1875. 
4,412.— f;. Hambujer, Detroit, Mich., V. S. Rocking 

chairand cradle. Feb. 22, 1875. 
4,113.— J. Grist, Jr., Ottawa, Ont. Mirror plate and mir- 
ror. Feb. 22, 1875. 
4,414.— J. M. Bruce, West Townsend, Mass., U. S., et al.. 

Street lantern. Feb. 22, 1875. 
4, 413. -J, M. Broslus e( al., Richmond, Va., U. S. Car 

axle box, Feb. 22, 1873. 
4.416. — I. L. Fralick, PIcton, Ont.,e« al. Tyre upsetting 

machine. Feb. Zi. 1875. 
4,417.— D. S. Cornell, Warwick, Ont., elal. Hand straw 

cutter. Feb. 23, 1875. 
4,418.— A. Rodgers, Muskegon, Mich., I'. S. Circular 

saw carriage. Feb. 23, 1875. 
4,419.— T. Penton, Sarnla, Ont. Combined cooking stove 

heater, and engine. Feb. 23, 1875. 
4,42(1.— L. M. Becker, Peckham, England. Sewing ma- 

rlilne. Feb. 23, 1875. 
4,421.— B. Waggoner, Reach, Ont. 

23, 1875. 
4,4'22.— B. Waggoner, Reach, Ont. 

Feb. 23. 1875. 
4,433, -J, F, Williams, Niagara, Ont. 

F'eb. 2;l, 1873. 
4,424.— J. H. Osgood, Boston, llass., C. 

er composition. Feb. 24, 1875. 
4,4'23.— F. L. Bates, Carrolton, Miss., U. S. Nut lock. 

F'eb. 21, 1873. 
4,4'36.-E. R. Powell, Wlnooski, Vt., U. S., elal. Wheel 

barrow and grain coverer. Feb. 24, 1875. 
4.427.— Wm. .1. Garton, Toronto, Ont. Wax thread 

heating machine, Feb, 24, 1875, 
4. 428. -.M. Hutchinson, Norfolk, N. Y,, U, S, Healing 

drum, Feb, 24, 1873, 
4,429,—A. Rodgers, Muskegon, Mich,, 1", S, Gang saw 

mill, Feb, 21, 1873, 



Gang plow, Feb. 
Iron neck yoke . 
Boot latchet loop. 
Inking roll- 



'^&mtiumtnts. 



Back Page -■-■■- 81.00 a line. 
Inside Page ------ 73 cents a line. 

Engravinga may head advertisements at the tame rate 
per line, by measurement, as the letter pres». Adver- 
tieements must be received at publication office ai 
early a« Friday mnrninq to appear in next imue. 



Fleetwood Scroll Sauv, 




For Amateurs, ArtiHannr 

and all others doing flue saw- 
ing. Will aaw l^In, wood 
and under rapidly. 

For working out the Finest 
Sorrento Ornaments 

Brackets, Picture Frames, 
Delicate MonotrraiuB and 
Inlaid Work In Wood, 
Ivory, Bone, Hhell, or 
i>Icta(. 

It has no equal for Rap- 
idity and PrecisioH ot 
Work. 

Made In the very best man- 
ner. Warranted in all reepertw 
as Kepresented. 
No.l. with X doz. saws. $15.00 
No. 2, '• ^ '• " . lO.Ot) 
Borintr Attachments 5.5() 

B^^Send for Circular and 
List of Designs for Parlor 
Ornaments. 

TKir^IP BR08., 
!>Iauufacturer8« 
Wilminsrton, Del. 

Geo. A. Sawyer's Book on 
Scroll Sawing and Wood carv- 
ing. Beautifully Printed and 
Illustrated , Price |1 .50, 



'■pO LET— Koom with power near Depot, and within 3 
A hours of New York by rail. Address Box 679. Bir- 
mingham, Conn, 

THE 

Skapley Engine, 

Best and cheapest-Compact, 
Himple* Durable^ Eco» 

uomicai. Warranted flrsK 
class In every respect. Send 
for Catalogue witl* testimo- 
nials. 




-o- 



Iron and \¥m%d Work- 
ing MacUuery, New anc> 
Second-hand, 

30 Plat* St,, N. Y' 



H 



UGH SMITH, GR.\Y', MAIJ.E, PATKNTF.E OF THE 
only practical Metallic Sleigh Stnd . 



MACIISERY, 




NSW & SECOND-HAKO. 

Send for circular. ChabJIaACE 
& CO„ lOS Reade St., New tork. 



BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle subBtances to 

ajiy required size* Also, any kind of 

Stone for Boadb and for Conobxtk, &c. 

Address BLAKE CRUSHER CO., 

New Haven, Cona, 



© 1875 SCIENTIFIC AMERICAN, INC 



March 20, 1875.] 
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VALUABLE BOOKS 

ON 

HE^T, ste^m:, 

AND THE 

steam Engine. 



Bourne.— Recent Improvements in the Steam En- 
gine, beinf? a Supplement to the "Catechism of the 
Stoam Engine ." By John Bourne. New edition., jl. 50 

Box.— A Practical Treatise on Heat, as applied to 

the Useful ArtB. Bv ThomaB Box. Illustrated by 14 
plates, containing llll figures. i:imo 14.25 

Burgh.— Practical Rules for the Proportioos of 

Modern Entwines and Boilersfor Land and MarinePur- 
poses. ByN. P. Burgh. 12mo., cloth 11.50 

Burifh- The Slide Valve Practically Considered. 
By N. P. Burgh $2.00 

Campin.— A Practical Treatise on Mechanical En- 
gineering: Comprising Metallurgy, MouUInp, Casting. 
Forging, Tools, Workshop Machinery, Mechanical 
Manipulation, Manufacture of Steam Engines, etc . 
etc. By Francis Campin, C. E. 8vo. Illustrated with 29 
plates, and 100 wood engravings ^6.00 

Colbum.— The LocomotI\'e Entfine: Including a 
description of its structure, rules for estimating Its 
capabilities, and practical observatlonson its construc- 
tion and manigement. By Zerah Colburn. Illustrated. 
A new edition. 12mo $1.25 

Main and Brown.- The Marine Steam Engine. By 
Thomas J. Main, F.R S., and Thomas Brown, C.E. 
With numerous illustrations. Inlvol.Svo }i5.00 

Main and Brown.— The Indicator and Dynamome- 
ter: With their Practical Applications to the Steam 
Engine. Illustrated. 8vo »1.50 

Main and Brown.— Questions on Sabjects connected 
with the Marine Steam Engine and Examination Pa- 
pers. 1 vol. 12mo., cloth 11.50 

Norris.— A Handbook for Locomotive Engineers 

and Machinists: CompHBingthe proportionsand calcu- 
lations for constructing locomotives; manner of set- 
ting valves. By Septimus Norris. Illustrated. 12mo., 
cloth «2.00 

Roper.— A Catechism of High Pressure and Non- 
Condensing Steam Engines: including the Modelling, 
Constructing, Running, and Management of Steam En- 
ginesand Steam Boilers. With illustrations. By Ste- 
phen Roper, Engineer. Full bound, tucks |2.00 

Roper.— Handbook of the Locomotive: Including 
the Construction, Running, and Management of Loco- 
motive Engines and Boilers. With Illustrations. By 
Stephen Itoper, Engineer. Full bound, tucks $2.50 

Templeton.— The Practical Examinator on Steam 

and the Steam Engine: Witli instructive references 
relative thereto, arranged for the use of Engineers. 
Students, and others. By William Templeton, Engi- 
neer. 12mo $1.25 

Watson.— The Modern Practice of American Ma- 
chinists and Engineers: Including the Construction, 
Application, and Use of Drills, Lathe Tools, Cutters for 
Boring Cjrnders, and Hollow Work generally, with the 
most economical speed of the same ; the results verified 
by actual practice at the lathe, the vise, and on the 
floor, together with workshop management, economy 
of manufaciure, tne steam engine, boilers, gears, belt- 
ing, etc. By Egbert P. Watson, late of the Scientific 
American. 86 engravings. 12mo $2.50 

Williams.— On Heat and Steam : Embracing new 

views on Vaporization, Condensation, and Explosions. 

ByChas.Wye Wimams,A.I.C.E. Illustrated. 8vo.$3.50 

tW A Select List of Books on STEAM AND THE 
STEAM ENGINE, with prices, sent free upon applica- 
tion. 

t^" The above, or any of my Books, eent by mail, free 
of postage, at the publication prices. 

My new and enlarged CATALOGUE OF PRACTICAL 
AND SCIENTIFIC BOOKS-96 pages, 8vo. -sent free to 
anyone who will furnish nis address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 

400 WALNUT STREET, Philadelphia. 

'■PHE EDGE TOOL MAKER. By Aitken Wel- 

I kle. Practical Edge Tool Maker. A new work, on 
the general treatment, forging and tempering of Steel 
for Edge Tool Makers, Blacksmiths, Millers, Machinists, 
and Tool Dressers. More information to those already 
informed. Invaluable help to those not yet instructed. 
Pu'blishedthisday by the Blade Printing and Paper Co., 
Toledo, Ohio. Price $1. Mailed by Publishers to any 
address. Toledo, O., Feb. 22, 1875. 



THE ECLIPSE 




Combines more good points than 
any other 

WATER WHEEL 

IN THE MARKET. 

Illustrated catalogues free. 

STILWELL, & BIERCE 
M'F'G CO., 

DATTON, OHIO. 
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HEATER &FILTER 

'StlUwell's Patents) 
PREVENTS SCAI.E, 

SAVES FUEL, 

INDISPENSABLE 

TO AN 

Economical Use of Steam. 

Illustrated pamphlet free. 

STILWELL, & BIERCE 
M'F'U CO. 

DAYTON, OHIO. 



PATENT MACHINIST'S TOOLS 

Reduced Prices. 

1 Set Iron Dogs, H to a In S 3.liO 

1 ■' " " X " 4 ■• »12.00 

1 ■• Steel " % "2" t 6.30 

1" ■' " X " 4 '• tlS.OO 

Iron & Steel Clamps, Die Dogs, Clump Dogs, Vice Clamps, 
Expanding Mandrels, &c. Send f orlatest Price List to 
C. W. LE COUNT, 

South Norwalk, Conn. 

Planing & Matching, 

Moulding, Re-sawIng and Tenoning Machines. B^o 
Saws and General Wood -Working Machinery. 
JOHN B. SCHENCK'S SONSi Matteawan. N. T. 
Send for Catalogue. i 118 Liberty St., N. T. City 

PATENT 

Planing & Matching 

and Molding Machmes, Gray and Wood's Planers, Self- 
olllng Saw Arbors, and other wood-working machinery. 
S. A. WOOD'S MACHINE CO., J Si Liberty St., N. T. 
Send for Clrculara, etc. ) 67 Sudbury St., Boston. 

LUDLOVT VALVES. 

FRED. STONE & CO.. SPark Place, New York . 

THE JOHN HARDICK 

NIAGARA STEAM PUMP, 

93 ro 97 Pearl St.. Brooklyn, If. Y. 
Manufactured solely oy 

Hubbard & Aller. 

Engines and Boilers, 

Pulley a, Shafting and Hangers 

a Specialty. 

MACHmERY: 

IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 

HANGERS, PULLEYS, COUPLINGS, BELTING, &c 
Ac. Sendfor Illustrated Catalogue and Price List. 

GEORGE PLACE & CO., 

121 Chambers & 103 Reade Sts., N. Y. City 

THE BEST PLOW IN THE WOEED. 

Wbite's Combination Plow now in use, best adapted to 
all kinds of soil. Apply to M. F. WHITE, 

Cusseta, CasFT Co., Texaer: 



Machinist's Tools. 

Engine Lathes, Planers. Upright Drills, Hand and 
Chucking Latches, Boring Machines, and other tools of 
heavy weights, first class stock and workmanship. Prices 
to suit the times. Send for Illustrated Catalogue. 

LATHE & MORSE TOOL CO., Worcester, Mass. 

EPILEPSY OR FITS. 

A SURE CURE for this distressing complaint Is now 
made known In a Treatise (of 48 octavo pages) o» Foreign 
and NatU-e Herbal Preparations, published by Dr. 0. 
Phelps Brown. The prescription was discovered by 
him In such a providential manner that he cannot con- 
scientiously refuse to make It known, as It has cured 
everybody who has used It for Fits, never having failed 
In a single case. The Ingredients may be obtained from 
any druggist . A copy sent free to all applicants by mall . 
Address Dr. O. PHELPS BROWN, 

21 Grand Street, Jersey City, N. J. 

"VyANTED— Concern to make and sellMachlnery having 
'■ excellent reputation, secured by patents. 
V. HOBSON, Newark, N. J. 



T O H IOC ^^° make $5 a day In their own city or town. 
LldUipa Address Ellis M'f' g Co., Waltham, Mass. 

PATENT FOR SALE-SMALL ARTICLe7 WANTED 
A In every House ; pays 500 per cent proBt. Address 

N. HOTZ,l,iOCalyer St., Brooklyn, E. D.,N. Y. 



REESE'S ADJUSTABLE STENCIL LETTERS. 




A SIMPLE DEVICE, BY WHICH ANY NAME OR 
•^ address can be formed In a moment, and be as readily 
distributed . For sale by Hardware Dealers and Stationers 
Send for Circulars, East of Ohio, B. E. HALE & Co ,56 

5i"o-trl\T'^''f„?'5,"v ^™ ^°'^' Ohio and west, O. G. 
BRYANT, 10-j Washington Str eet, Chicago, 111. 

DITCHING AND DRAINAGE MACHINES 
J . I"™'!!'^'' "» '""derate cost, cutting ditchesof any 
desired width and depth In ground free from stumps and 
rocks. Machines worked by from four to six horses, and 
two men will do the labor of fifty men a day at least. 
State and County Rights for Sale. Address 

RANDOLPH BROTHERS, 
111 Broadway, New York City. 



VALUABLE PATENT FOR SALE FOR 
-.--, several States-600 to 100 per cent clear profits. 
CanT)e paid off In Monthly Instalments and part bf pro- 
fits. Agents wanted. AddresT uu pm oi piu 
C. F., Boi 177, Hoboken. N. J 
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BEAUTIFUK. BECAE.C69IANIA 

or Transfer Pii;tures, with ful 1 Instructloui aiul n pg 
Oltalogae, lent post-paid for 10 centa. 100 forSO cts. 
They are He(i(U, Lumlscapeg, Flowers, Autumn Leavei 
Animals, Birds, Insects, cSrotesque and Comic Fieiires, 
*c. They pan bo easily tfanaferred to any article so 
as to imitate the most beautiful paintinr. AUo 5 
ftpautHnl G«iii Cbronios for 10 rents, 50 for SOreiits Airents 
wauted. Address J. L. PATTEN A CO., 71 Pine St., New York. 




815 TO 825 PER DAY! 

Local Agents wanted to sell Bfckford's Celebrated 
Automatic Family Knitting Machlneii. 

Extraordinary Inducements offered to nrHt-class Gene- 

BAL Agents. For circular and full particulars, address 

BICKFORD KNITTING MACHINE M'F'G CO., 

ole manufacturers, Brattleboro* Vt. 



BEAUTIFUL T>rkC!"I?C^ 

EVER-BLOOMING KUoHjO, 

CTRONG POT PLANTS, sent safely by mall. Post Paid. 
>3 Five Splendid Varieties tl.OO; 12 do. (2.00. Elegant 
Descriptive Catalogue UtEE. 

THE DINUEE & CONARD CO., Rose Growers, 
West Grove, Chester Co., Pa. 



Model Engines. 




Complete Beta of 

Cast! ngs 

for making small 
Model Steam Engines IX in. bore, Sin. stroke, price fl; 
ditto 2 In. bore, 4 In. stroke, price |10, same style as cut. 

Catalogue of Small Tools and Materials free. 

GOODNOW & WIGHTMAN, 23 Cornhtll, Boston. Mass. 



Ladies at Home 

And Men who have other buBinesB, wanted as agents. 
Novel plans, pleasant work, good pay. Send 8-cent 
stamp for particulars. The Graphio Compahy, 39-4J 
Park Place, New York. » 



GEO. IV. READ & CO.. 

STEAm BAND SATT 
AND VENEER-CU'rTING iniL,L,, 

186 to 200 LEWIS ST., foot 5th & 6th Sts., E. R., N.T 
Always on hand, FULL STOCK of SEASONED 

Hard-Wood Lumber 

AND CHOICE FIGURED VENEEBS. 

The LARGEST STOCK I The GREATEST 

VARIETY I The Lowest Prices I 

C^ Enclose Stamp for Catalogue and Price-List. 
Orders by mall promptly and faithfully executed . 



THE 
AMEBICAN EDUCATIONAL CYCLOPEDIA, 

A REFERENCE BOOK FOR ALL MATTERS OF EDUCATION 
IN THE UNITED BTaTEB AND IN THE WORLD. 

It is valuable for Tenchers, School Officers, Clersry- 
men, LaivyerSf Editors. Politicians, and Parents 

with children to educate. It is endorsea by the highest 
authorities in the land, among which arc 47 out of the 48 
State and Territorial Superintendents. It contains 300 

§p., bound in cloth, |3: in manilla covers, |1.50. Sent 
y mail prepaid. J. W. SCUEKMERHORN & CO., Pub- 
lishers, I4 6ond Street, New Tork. 



PAPER MILLS having Rotary Bleachers, City 
Water Works, Hospitals, Public Schools, Hotels, 
&c. &c., also Steam Yachts, Ferry Boats, Ocean and 
River Steamers, Locomotive and Stationary Engines, 
should be supplied with ^'■Fffson'fi Recording Presnure 
Gauges,' one form of which (fives the Ume when changes 
in pressure occur. Send for Circulars to M. B. EDSON, 
91 Liberty St., N.Y. N. B. Male the using of Steam 
iafe and profitable ax po»sible . 




WE tnn se[I these First-CLiw 
Piiiiios for Two Hundred aid 
Ninety DoUiirs, because we employ 
DO ii^ents and allow no discount to 
dealers — tliey swindle you out of 
more than twice the real cost of all 
Pianos. During the past 7 years we 
have sold our Pianos to over 1,000 
families, in every section of every 
Rtate and Territory to the Union. 
There is not a county, or » prominent 
town where they are not in use, and 
hundreds of small towns e\'erywhere 
also have them. If you will send for 
our Catalogue, containin^i: 15 solid 
columns in tine type, of the iiiimes 
and residences of prominent ciiizetiSj 
including members of Congress ana 
many iiiduentiAl and wealthy bank- 
ers and merchants everywhere, who 
are usiiiK our Finiios — you will be 
sure to find some of them at your 
very door, in your own or some 
adjoining town, where you can see 
andtry our Pianos. 

We send them iinywhere within 
1,000 milps of N«w York fnr !0 days' 
trial am! if nut salisfHctury no pay- 
ment is required. 

We are n responnihle incorporated 
company, nmi refer by permission ti) 
the Chemical National Bank of New 
Vork City, which any Bank in the United States will satisfy i Please write iis, and you will reeeive not only oar llliis(r;t- 
you is by far the stronpest Bank in America. We make this I ted Circular contalninfr full purtictihirs, but also a written 
statement to prove that nur 5 years' warrant guarantees our reply to all questions from some officer of our Company in 
Pianos to be fully equal to any Piano in the world wl any price I person. Please state where you saw this notice, , 

Address, United States Piano €o., 810 Broadivay," IVe^v York. 



0_LASS "M"OULDS, for Fruit Jars, Lamps 
V-TBottles,-^'-^Ink Stand8,etc., made by H. BROOKE 
15 years Cor. White and Centre Stb., N. Y. For any 
thing new in glass, you will require a mould (or die). 

|y Particulab Attention paid to MOULDS for 
INVENTORS. Send model or drawing ; inclose stamp. 



Seeds and Bulbs. 

ILLUSTRATED SPRING CATALOGUE 
FOB 1875 

NOW READY 
sent, with a specimen copyot The American Garden, 

a new Illustrated Journal of Garden Art, edited by 
James Hogg, on receipt of ten cents. 

BEACH, SON & CO., Seedsmen 
76 Fulton St., Brooklyn, N. Y 

A WEfiK to Male ana female Agents, In their 
locality. Costs NOTHING to try It. Partlcula s 
FREE. P. O. VICKERT 4 CO., Augusta, Me 



$77 



Whir ftn Wpct P send for M page Maryland 
W liy UU W tJbb ; ,„„ catalogue/r66. County 
map with every town, road, rlrer, school, church, mill, 
*c-.20c. J. F. MANCHA, Easton, Md. 



^ Excelsior .,'^?,'**.J improvement. 
f-J ■"•^ »oiui Double Treadle, Including one 
dol. Saws, thirty Inimitable Fret 
Sawing Patterns & Prepared Wood 
to the value of »4. Speed, 800 
strokes a minute. Saws iwlnch 
thick. Price, complete. Nine 
Dollars. 

SMALL STEAM ENGINES, 

with Boiler, to drive light Lathes, 

Scroll Saws, &c. lOOScroU Work 

Designs Free on receipt of stamp. 

GEO. PARR, 

Buflalo, N. r. 




Niagara Steam Pitfnp. 

CHAS. B, HASDICK, 

2S Adams St., Brooklyn, N. T 

EW & IMPROVED PATTERNS.-MACHINIST^' 
TOOLS— all sizes— at low prices. 
E. 60UI.D. 97 to 113 N. J. R. R. Ave., Newark. N.,) 



STEEL STAMPS. 

List and Samples free. E. M. Douglas, Brattleboro',Vt. 



Barnes* Foot-power Scroll 
Haws and Lathe. 

THO USA NDS NO W USING THEM. 
Many who read this are wasting 
time and money that could be saved 
with these machines. Many are mak- 
ing, by using them, from $5.00 to 
811.50 perday. Say what paper this 
ft in, and address, with stamp.for full 
description, W.F. & J. BARNES, 
Rockford, Winnebago Co., 111., 

Box 2044. 




H 



AND SAW MILL— Saves tile labor of S men. S. C. 
HILLS, SlCourtlandt St., New Tork. 



MACHINERY.-Manufacturersof Wood- Work- 
ing and Labor-Saving Machinery of all kinds sulta- 
able for Carpenter's and Joiner's Work, are requested to 
send Illustrated Catalogues, prices, &c., to 

B. R. SMELLIE & CO., Brisbane, Queensland. 



PORTABLE STEAM ENGINES, COMBIN 
Ing the maximum of efflclencr, durability and econ 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being la 
use. All warranted satisfactory or no sale. Deacrlptlre 
circulars sent on applicatloD. Address 

THE J. C. HOADLEY CO.. Lawrence, Mass. 




Water Wheels. 

More than four times as 
many of James Leflel's Im- 

firoved Double Turbine Wa- 
er Wheels In operation than 
any other kind. 2A sizes 
made, ranging from 5^ to 
96 inches diameter, under 
heads from 1 to 240 feet. 
Successful for every pur- 
pose. Large new pamphlet, 
the finest ever published, 
contalnl ng 160 pages and 
over 30 fine Illustrations, 
sent free to parties Inter- 
ested In water power. 

JAMES LEITEL&CO., 
Springfield, Ohio, & 109 Lib- 
ertySt., New York City. 




the: 



TRADE ENGINE. 



Noiseless In operation— Perfect 
In workmanship— all light parts 
of Cast Steel. 

Every Engine Indicated, and 
valve corrected to give the high- 
est attainable results. 

Warranted superior to any 
semi -portable Engine In the 
market. 

Send for Price List and Cir- 
cular. 

Herrman & Herchel- 
RODE M'f'g. Co., 

Dayton, Ohio 



STENCIL »S, 



For cutting busineK 
- Stencils, all sizes. Al* 
complete outfits for Clothing Sten 
clls and Key Checks, with which young men are makitx 
from ys to f 30 a day. Send for Catalogue and samples 
S. M. SPENCER, 117 Hanover St.. Boston, Mass. 

E. M. MAYO'S PATENT BOI.T CUTTER, 

^^ Send for Illustrated Circular. Cincinnati, Ohlc 



.: 7.000 IN USE Vno 
uE'SSTEAMPUMPo 

FOREVERYPOSSIBLEDUTr , 

I0.p.BLAKEMFGC0.raJ^8lLiBEI{TySI.f|y. 

CAUSEWAY* FRIEND STS. BOSTON. 
50 CANALST. CHICAGO. 



SHINGLE & SAREELMACHnr££T 

EVART'S IMP. HEADING AND SHINGLE SAW 
STAVE CUTTERS, JOINTERS, EQUALIZERS, ANl 
HEADING TURNERS. 

BAILEY GAUGE LATHE— For turning all kinds hac 
dies and Cabinet work. Simplest and best In use. "Wt 
manufacture a full line of Wood and Iron WorklUi 
Machinery, Steam Engines, &c. Address 

T. li. BAILEY & VAIL, Lockport, N.^ 

AGENTS WANTED. 

Men or women. $34 a week. Proof 
furnished. Du.siness picasantand honor- 
able with no risks. A 16 page circular 
andValuable Samoles free.^i^A postal- 
card on which tu .send your address 
costs but one cent \Vrite at once to 
F. M. REED, 8th st., new vnRK. 

OOD- WORKING MACHINERY GEN 

erally. Specialties, Woodworth Planers and Rich 
ardson s Patent Improved Tenon Machines. 
Central, corner Union St,, Worcester, Mass. 

WITHERBY RUGG & RICHARDSON 




w 



For the Best_and Cheap- 
En 



PUNCHING est address THE STIL: 

-n-nn-n i^^-nan-na * PARFf.iJ PRESS CO 

DROP PRESSES, middlbiown, couk 

ihPHTihnn ^ week and expenses to all. Articies 
Hkhll Villi new, staple as flour. Samplesfree. CM 
<SUUO({)v)U LININGTON&BRO., N.T. or Chicago. 



§2400 



Teftrly to Areata. M new artickM *i. 
tlM b«*t rutUy Pkpar ta AnsHcik vlU 

■■k riMiii rmiii mrriii n t 
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THE LEHIGH VALLEY 

Emery Wkel Co , 

WEISSPORT, PA., 
Manufacturers of 

Emery Wheels under a 
new patent. 

Send for circular. 



A 



FORTUNE 

STENCIL AND STAMP WORKS. Baltimore, Md 



FOB All In the Rubber Stamp 
Business. Address DORMAN'S 



rvi w h o 1^ h I 

IRON 



' ' F?r^ MS & GiMfXEP. ?. 



I ^Hlii Union Iron Mills, Pittsburgh, 

"^ The attention of K.nirlneera and Architects Is c 



Pa. 



The attention of Engineers and Architects Is called 
to our Improved Wrought-Iron Beams and Girders (pat- 
tented) , In which the compound welds between the stem 
and flanges, which have proved so objectionable tn the eld 
mode of manufacturing, are entirely avoided. W€are pre- 
pared to furnish all sizes at terms as favorable afi cao be 
obtained elsewhere. For descriptive llthogra4)h addreM 
Carnegie, Kloman & Co., Unlon^op Mills, PIttsbargh.Pa 

TVio Tnll ftaf p I ^'^'"^"'"■e'™""'' •^° 

lUC 1 U11"U a UC , Ingenious gem ! 30 object* 
to find: Address wlthstamp.E.C. ABBEY, Buflalo, N.Y. 



BY 3IAII,. 

Our new Sfed Catalogue, with a revise- 
I and enlarged LM of foremen and ;S le 
dallies, Is ready for distribution, an 
will he sent to all who apply, encloslct 
stamp for postAEe. R. H. ALLfi^ 
& CO., 189 «fc 191 Water St.. N. V 




MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACH 
&CO.,26S Broadway, New Y'ork. Makers of the cele- 
brated Tom Thumb and Miniature Telegraph Instru- 
ments. 

EVERY MAN HIS OWN GLAZIER. 




The Universal Glass Cutter, the best made ; sent by mall 
for 25 cents. Extra Inducements offered to Apents and 
Dealers. Agents wanted everywhere. Address 

R. L. FLETCHER, 95 East Broadway, New York. 



A GOLDEN HARVEST FOR AGENTS.- 
-lX. Brooks's Patent Diamond Steel Knife and Scissors 
Sharpener Is perfection ; latest and best selling Invention 
out; price $8 per hundred; sent C. O. D. Silver plated 
sample, elegantly finished, with circular, by mall. for2'5c. 
R. L, FLETCHER, 95 East Broadwav, New York. 



i».v'i'i:i\ I' 



SHAFTING 



The facL that this bnaftlne naa 75 per cent greater 
stren^h, a finer finish, and is truer to gage, than anv 
other In use, renders It undoubtedly the most economical 
We are also the sole manufacturers of the Celkbbated 
CoLiiiNS' Pat. Coupling, and furnish Pulleys, Hangers 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2nd and Srd Avenues, Pittsburgh, Pa 

^"Stocks of this Shafting In store and for sale by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO. PLACE & CO., 121 Chambers street, N. Y. 
PIERCE & WHALING Milwaukee, Wl8. 



© 1875 SCIENTIFIC AMERICAN, INC 



I go 



^mniiixt %mmtM. 



[March 20, 1875. 
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Back Pane ... - - ■ Sl.OO a line, 
luside Pasre ------- 75 ceuts a line. 

Engrafings may head advertisements at the same rate 
per line, by measurement, as the letter press. Ad- 
vertisements mmt be received at publication office as 
early as Friday morning to appear in next issue. 



BIT BRACES. 

Barber's Patent Bit Brace, with a Ratchet Attachment, 
will bore in places where there is not room to revolve the 
Sweep. All Il^idware Dcah^rs keep them, or will furnish 
them if wanted. MILLKliS FALLS COMPANY, 

7S Beekman Street, New York. 



NOTICE. 

All persons are cautioned to take no flsstgnmont of , or 
anj- rlffhts wliatsoever under Letters Patent, for an im- 
provement on Running: Gear for Vehicles, issued by the 
United States, No. 150,8Sa, dated May l2th, 1874, from 
Peter B. Cunninjirham, as the said Patent is the exclusive 



property of the undersie:ned copartnership. 
P. B. CUNNINGHAM & ( 



Bethlehem, Pa., Feb. 25, 1875. 



COMPANY. 



w 



ANTED-A CAPABLE MAN TO CANVASS 
New York City and vicinity for a Steam Boiler 
■ ' ' with references and Qualifications, 

A. B., P. O. Box 5476. 



Injector. Addre 



INTER-STATE 



Imlnstrial Exjosition. 

CHICAGO, 1875. 

win Open September 8tli and Close 
October 9tli. 

All MANUFACTURERS, ARTISANS, 
and INVENTORS 

Wishing to bring tlieir products before ttie 

GREAT WESTERN PUBLIC 

should not fail to be represented. 

NO CHARGE 
FOR SPACE OR POWER. 

Terms liberal to exhibitors and facilities first 
class in all respects. 

Applications received at any time. For blanks 
and further information, apply to 

JOHN P. REVNOLBS, 

Secretary. 



Z^^-WARRANTED BEST IN USE.~^ ftl 



ADDRESS HUNTOON GOVERNOR CO. lAWRENCE MASS. 



ASSIGNEE'S SALE. 

ASSIGNEE'S SALE of Macliinists' Tools at 
AUCTION, at Jlochester. Hew York, 
MAKCH 31, 1H75, consisting of Lathes, Drills, 
GEAR Cutting Machines, Pulleys, &c., &c. Send 
POSTAL Card for Circular, stating terms, to W. R. 

CAULKINS, Salesman, 
No. 31 Powers Block, Rochester.N. Y. 

GEO. E. MOUSE, Assigucc. 

HOUGHTON'S AUTOMATIC HOUSE PUMP, 

Worked by the surplus heat of the kitchen range, estab- 
lishes and maintains a flow of water from the well or cis- 
tern to the tank at the top of the house, without attention 
or expense. Enough for all ordinary household uses. 
Good mechanics wanted to make and Introduce them in 
various parts of the country. For full description. &c., 
address, with stamp, CHARLES. HOUGHTON, 40 Water 
Street, Boston, Mass. 



IT PAYS ! IT PAYS ! 

& 

Every businessman adniits the necessity of advertising. 
All who have tried it know the advantages and profit of 
so doing. But it is not all who advertise that do it advan- 
tageouBly.and in the most effective meaner, to derive the 
greatest benefit for their money. As a rule, it is the best 
economy to advertise what one has to sell or wishes to 
purchase, in papers having the largestcirculation among 
that class of persons likely to be interested in the article. 
Parties having Manufacturing Establishments to sell or 
lease, or who wish Estimates made for Constructing 
Bridges, Dams, Iron Buildings, Furnaces, Heating Appa- 
ratus, Steam Engines, Boilers, Wood and Iron >Vorking 
Machinery, Agricultural Implements, or Contracts for 
Engineering Works of all kinds, will find that it pays to 
advertise in the Scientific American. 

The value of the Scientific American as an adver- 
tising medium cannot be over-estimated. It goes into all 
the machine and workshops in the country, and is taken 
at the principal libraries and reading rooms in the United 
States and Europe. 

A business man wants something more than to see his 
advertisement in a printed newspaper He wants circula- 
tion. If it Is worth 25 cents per line to advertise in a pa- 
per of three thousand circulation, it is worth $3.75 pCj. 
line to advertise in one of forty -five thousand. 

We Invite the attention of those whowlsh tomake their 
business known, to the annexed rates : 
Back Pasre, - - $1.00 a Hue 
Inside Pag^e, - - . .75 a Hue 

Bu»4iucs8 and Personal, 1.00 a Hue 

Engravings may head advertisements at the same rate 
per line, by mexsurement, as the letter press. Adver- 
Isements must be received at the pubUcation office as 
early as Fiidaymorning to appear in next issue. 

If anything is wanted in the mechanical line, advertise 
or It In the Scientific American. 
f one has a patent or machinery to sell, advertise In the 

ciENTiFic American. 

Address the publishers, 

]Miann & Co., 

3r Park Row, New York. 



I Each 
I Insertion. 



IRON PLANERS. 

ENGINE LATHES DRILLS^c. Send for Price List 
NEW HAVEN MANTFACTURING CO.. 
Ne^v Uaven, Conn. 



"DANKEUPT'S SALE OP HORIZONTAL 

h J ,?°*J','''.'?*l.S'<r*™ Engines. Also new and second 
band Machinist's Tools. Send for circular at 

THE TALE IRON WORKS, New HaTen, Cont. 



ASBESTOS MATERIALS 

EOOFING, SHEATHING, BOILER FELTING, PAINTS (all colors), EOOFING PAINT, 

CEi>IENT!S,&:c., prepared ready for use. Send for Pamphlets, Price-Lists, &c. Liberal inducements to dealers. 
It^" CAUTION . — The public ate hereby cavtioved against pnrcha.^.-iiig or usang any materia l.f for the aboveor 
- .Sj""-"'^" ...... 



similar purposes, purporiihg to contain ASBESTOS, unless they hear our name and datts of patents. 

}H. W. JOHNS, 87 Maiden Lane, N. Y. 



Patentee and Sole Alannfactnrer, 

JiSTABLISHED 1S5S. 



DAMPER ^ mm g» fn AND LeVER 

REGUL.\TORS O ta O X GAGE COCKS. 
MURRILL & KEIZER. 44 Holliday 8t., Bait. 



0. HENRY HALL & CO., 20 Cortlandt St., N.T.Clty. 

THE FDLSimiETER. 

The Simplest, most durable and eflectlve 
Steam Pump now in use. Will pump gritty 
or muddy water without wear or injury to 
Its parts. It cannot get out of order. 

Branch Depots: 

11 Pemberton Square, Boston, Mass. 
13'^7 Market St., Philadelphia. Pa. 
59 Wells St. Chicago. 111. 



A 



fxcelsioi-Do Your Own Printing 

P vtabln iJt'ft Prcssforcards,labels, envelopes 




lopes 
iJP*' etc. Largersizes forlargework. 
^Business Men do their printing and 
advertising, Bave money and increase 
trade. Amateur Printing, delight 
ful pastime for spare hours. BOYS 
have great fun and make money fast 
at printing. Send two stamps for full 
catalogue presses type etc, to the SIfre 
KSLSEY & CO. Meriden. Conn, 



JMPORTANT FOR ALL LARGE CORPO- 
RATIONS AND MANUFACTURING CONCERNS. - 
uerk's Watchman's Time Detector, capable of 
controlling, with the utmost accuracy, the motion of a 
watchman or patrolman, as the same reaches different 
stations of his beat. Send for a Circular. 
J. E. BUERK, P. O. Box 1.057, Boston, Mass. 
N. B.— This detector Is covered by two U.S. Patents. 
Parties using or selling these Instruments without au- 
thority from loe will be dealt with according to law. 



p.^^0M'^m. 




NOYE'S 

Mill Fur nishingVTorks 

are the largest In the United States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOYE & SON, Buffalo, N. Y. 



pTT'TlTUrTOrTl thorough and practical, wanted by 
^^-tU-JiTli-O J. } a Corporation, to act as Superintend- 
ent of a large Chemical Works, where he would have an 
assistant chemist in Laboratory subject to hlin.and the em- 
ployment and discharge of men, and be held responsible 
for their well doing. Must be able to furnish reierences 
of »rac(;ca; ability and of energetic and good character. 
Address: ACIDS, Box 1(41, P.O., Xew York, stating 
alary expected and full particulars. 



PLANING AND MATCHING 



BENTEL,MARGEDANT & CO. 

HiVlVflLXOlV., OHIO. 

Jifiid for Catalogue and Price List . 7 



fflunii & Co.'s_Pateflt Offices. 

Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States, 

TWENTY-EIGHl YEARS' EXPERIENCE. 

mORE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps ol the most ex- 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been se- 
eeted from the ranks of the Patent Oflice. 

SIXTV THOVSANB inventors have availed 
themselves of Munn &Co.'s services in examining their in- 
ventions, and procuring their patents. 

MUNN tfe CO., in connection with the publication of the 
Scientific American, continue to examine Inventions, 
confer with inventors, prepare drawings, specifications, and 
a8signments,attend to filing applications in the Patent OflBce 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,corner F and 7th Streets, Wash- 
ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy- 
rights, attend to Interferences five written opinions on 
matters of intringement, furnish copies of patents: in fact 
attend to every branch of patent busin.^ss both in this and 
in foreign countries. 

Patents obtained in Canada, England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patenta art 
granted. 

A special notice is made in the ScrENxmo American oI 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sold; in part or whole, to persons attracted to the invention 
by such notice. 

A pamphlet of 110 pages, containing the laws and ftill di- 
rections for obtaining United States patents, also a circolar 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc., sent free. Address 
mUNN &, CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N, V. 

Bbanoh Offick— Corner F and 7tb Streets 
Waahin^n D. C. 



"Wire 




Rope. 



STEEL AND CHARCOAL 
IKON 

Of superior quality, suitable for 
mining and hoislinK purposes, in- 
clined planes, tranKmisHion of 
, power, etc. Also Galvanized Char- 
^h coal and It B for Shins' Ki'r<rlng, 
^^ Suspension Bridges, Derrick Guys, 
Kerry Kopes, ^c. 

A large stock constantlv on hand, 
from which any desired lengths are 
cut. 

JOHN W. MASON & CO., 

43 llroadway, New York. 



DICK'S ENCYCLOPEDIA OF 6,422 
RECEIPTS AND PROCESSES. Price $5. Sent 
flee of postaije. Speoiinea Index mailed free. 
DICK & FiTZGEKALD, Publishers, 18 Ann St., T.N. 



fj BUY A 



The Most Powerful, and the Only Tight 
Shutting, Good Part Gate Turbine ever 
made. Price of small wheels to suit 
the times. Send address to 

A. M. SWAIN 

North Chelmsford. Ma^s. 



HARTFORD 

STEAM BOILER 

Inspection k Insurance 

COMPANY, 

W, B, FRAi^i^ki i, V. r- i- J. M, Allsh, Pre^t 

HARTFORD, CONN. 



Todd & Raflferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variahle Cut-Ofl Engine; Lowe B 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinis. Steam Pumps, Mill Gearing, Shafting, &c.. Silk, 
Tow Oakum, Bagging, Rope, Flax,andHemp JIachinery, 
Agents for the New iTaven Manufacturing cfo.'s Machin- 
ist's Tools; for Judson's Governors and Stop-Valves; 
Sturtevant Blowers ; and Differential Pulley-Blocks, 
WAREROOMS, 10 BARCLAY ST.. NEW YORK 
WORKS PATERSON. NEW JERSEY. 







UR COVERING FOR BOILERS AND 

PIPES saves Twenty per Cent In Fuel. 
OUR FELT, CEMENT, AND PAINT FOR 
ROOFS Is the best In the market. 

Asbestos Felting Co. 

31B--.123 Front St., N.Y. 



^^WWVW^n SAFETY HOISTING 

w X JIkS Machinery. 

OTIS, BROS. & CO 

No. 348 BROADWAY, KEW YORK. 




Iflilirove J Foot Lathes. 



Small Engine Lathes, Small Gear 
Cutters, Hand Planers formetal, Ball 
Turning Machines, Slide Rests, Foot 
Scroll Saws for light and heavy 
work, Small Power Scroll Saws, Foot 
Circular Saw Machines. The very 

nest. Many readers of this paper have one of them. 

Catalogues free. N.w BALDWIN, Laconia, N H 

Just the articles for Artlsansor Amateurs. 





REYNOLDS & CO., 



145 EAST ST., NEW HAVEN, CT„ 

MANUFACTURE 

Iron and Steel Set Screws, Round, Scjuare, and Hexagon 
Head; Machine and Cap Screws; Piano, Knob, and Lock 
Screws; Machine, Bridge, and Roof Bolts, P.olt Ends, 
Blanks, Nuts, Wasliers, etc., of every description. 
. Send for Price List. 



EAGLE FOOT LATHES, 

Small Engine Lathes, Hand Planers for 
metal— Slide Rests, Circular and Fool 
Scroll Saws— all of the neatest design and 
superior finish. Our catalogue describes 
every tool necessary to fit out the Artizan 
or Amateur, as wefl as the Boys for the 
Holidays. 

WM. L. CHASE & CO., 
95 & 97 Liberty St., New Yort 




Corrugated Iron, 

Iron Buildings, Roofs, Shutters. Boors, &c. 

MOSkLY IRON BRIDGE & KUOF CO., 
Send for Circulars. Office 5 Dey St., New York. 



Portland Cement, 

From the best London Manufacturers. For sale by 

JAMES BKAND,S5 Cllll St., N.Y. 

A Practical Treatise on Cement furnished for 25 cents. 

A RTESIAN WELL,.- Proposals Invited forlhe 
(»- Sinklngof an Artesian Well, In vicinity of this City. 
For particulars, apply to 
JAS. L. MORGAN & CO., 47 Fulton St., N. Y. 



WRIROPE 



Address JOH^ A. iJOEliLING S SONS, Manufactur- 
ers, Trenton. N. J., or 117 Llbeity St., New York. 
Wheels and Rope for conveying power long distances. 
Send for Circular. 



PERFECT 

NEWSPAPER FILE. 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has Dee n recently Improved 
andprice reduced. Subscribers to the Scientific Ame- 
BicAN can be supplied for the low price of $1.50 by mall, 
or $1.25 at the office of this paper. Heavy board sides; 
Inscription, "SCIENTIFIC AMERICAN,' In gilt. Ne- 
cessary for every one who wishes to preserve the paper. 

Addreas M TJ X N & CO., 

Publishers " ScxENnno Amkrtoau." 



Advertising Agent. Address 



tsrt. V. Carpenter. 
Box 773. New York city. 

Machinists' Tools. 

KXTBA HEAVY AXD IMPROVED PATTERNS, 

LUCIUS W. POND, MANUFACTURER, 
Worcester, Alass. 

WAREROOMS m LIBERTY ST., I^. 1. 
^^'Lathes,Planer.%Boring Mills, DrUls.and Gear Cut- 
ters a Specialty . 

AMERICAN"TWIST DRILL CO.,' 
Woonsocket. R. I., and ir> f^ew 
Church St-, N. Y, Manufacturers of 
Patent Diamond Solid Emery 
W HKELS, Emery Wheel Maciiinb- 
RY, and ArTOMATic Knife Gkind- 
KKB. Medal and Diploma awarded 
I- by American Institute, N.Y.. ISTU 
and 1874, also by M.C. M. a ..Boston, 
1874. 




STANDARD BRICK MACHINE. 

Made by A. M. & W. H. Wiles. Grassy Point, Rockland 
Co., N. Y. The Original of all lirick Machines pood for 
anything. Send for Cuts and Price List of it, and all arti- 
cles used for the manufacture of Urick. 
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ELLS' EVERY MAN HIS OWN LAWYER 

AND BUSINESS FORM BOOK. By John G. 
SVells. a Complete Guide inall niattersot Lnw 
and 1Susiue8§ Negotiations. tW FOR EVERY 

STATE IN THE UNION. _^3 With full Instructions 
for Proceeding Without Legal Assistance In Suits and 
Business Transactions of every description. Containing: 

Legal Forms of Deeds, Mortgatres. Leases, Affidavits, 
Depositions, Bonds, Orders, Contracts Powers of Attor- 
ney, Certificates of Citizenship, Agreements, Assign- 
ments, Awards, Declarations, Demands, Letters of Credit, 
Arbitration, Partnership, Releases, Wills, Codicils, Sub- 
missions. Land Jointures. Tenants' and Landlords' Re- 
ceipts, Public Lands, Land Warrants, Composition with 
Creditors, Oaths, Satisfaction of Mortgages, Pre-emption 
Laws, Marriage ami Divorce. Patent Laws, with full In- 
structions to Inventors; Pension Laws, with full Instruc- 
tions to enable the discharged soldier or sailor to procure 
back pay, pensions, bounties, and all war claims; the 
Lawsof the DifferentStatesconcerning Property Exempt 
from Execution. Collectionof Debts, Mechanics' Liens, 
Contracts, Limitation of Actions, Lsury, Quallflcatious 
of Voters, Licenses to Sell Goods, etc. Also, contain4ng 
the Internal Revenue Laws, Stamp Duties, Post-Office 
and Custom-House Regulations. Constitution of the 
United States, with Amendments, the whole action of the 
Government In Relation to Reconstruction and the 
Freedman, Seals of the Different States, with descrip- 
tions, etc. 

There is no class of the community, male or female, who 
have, or expect to have any property, or who have any 
rights or privileges which require protection, who will 
not be greatly benefited and advantaged by the possession 
of the book. It will save them money, save them trouble, 
savethem time, save them litigation and lawyers' fees, 
and give them information which nobody can afford to 
be without. 

The Work embraces 650 large 12mo. pages, and Is printed 
on fine paper, handsomely bound. 

Price, Cabinet Library Blndlner $2.25 

Sent post-paidon receipt of price. 

Address JOHN O. WELLS, 

No. 27 Clinton Place, New York. 

ICHARDSON, MERIAM & CO., 

Manufacturers of the latest improved Patent Daniels' 
and Woodworth Planing Machines Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Vertical 
and Circular Re-sawing MachmcB, Saw Mills, Saw Arbors, 
Scroll Saws, Railway, Cut-off, and Rip-saw Machines, 
Spokeand wood Turning Lathes, and various other kinds 
or Wood-working Machinery. Catalogues and price lists 
Bent on application. Manufactory, Worcester, Mass. 
Warebou se, 107 Liberty Street. New York. 17 

Machinery oi Improved s^tyleB for making 

SHINGLES HEADING, AND STAVES 

Sole makers of the well known Improved Law's Patent 
Shingle and Heading Sawing Machine. For circulars 
address TREVOR & CO., Lockport. N. V. 

NON-COMBUSTIBLE STEAM BOILEB & PIPE 

COVERING- 

Saves ten to twenty per cent. CHALMERS SPENCE CO., 
footE. Bth Street, N.Y.j 1202 N. 2nd St., St. Louis, Mo. 



Worhing Models 

And Experimental Machinery. Metal or Wood, made to 
order by J. F. WERNER, 62 Center St.. N.Y. 




OF THE 

SCIENTIFIC AMERICAN, 

FOR 1875. 

THE MOST FOFTTLAB SCIENTIFIC FAFEB 

IN THE WOELD. 

THIRTIETH TEAR 
VOLUME XXXn.-NEW SEEIES. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the second day of January, 
1875, a new volume commenced. It will continue 
to be the aim of the publishers to render tlie con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 

No person engaged in any of the mechanical pur- 
suits should think of doing without the Scientific 
American. Every number contains from six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture.Commerce, 
and the industrial pursuits generaUy ; and it is val- 
uable and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Li- 
brary, and the Reading Room. 

By the new law, the postage must be paid in 
advance in New York, by the publishers ; and the 
subscriber then receives the paper by mail free of 
chaise. 

TERmS. 

One copy, one year (postage included) . $3.20 

One copy, six months (postage included) 1,6C 

One copy, three months (postage included) . . 1,00 
One copy of Scientiflc American for one 
year, and one copy of engraving, " Men 

of Progress" 10.00 

One copy of Scientiflc American for one 
year, and one copy of " Science Record" 
forl874 5,50 

Remit by postal order, draft, or express. 

Address all letters and make all Post Office or- 
ders and drafts payable to 

MUNN & CO., 

37 PARK ROVV, NEVV YORK 

THE " Scientific American" i8_priuted with 
CHAB, ENEU JOHNSON&CO.'SINK. Tenth and 
Lombard Sta., FhUadelpbla and 59 Gold St. New York 
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